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CERTIFIED MAIL: NOTICE OF VIOLATION 

Jackson A. Ransohoff, President 
Neutron Products Inc. 
22301 Mount Ephraim Road 
Dickerson, Maryland 20842 

RE: Radioactive Material License Number: #MD-31-025-01 

> Dear Mr. Ransohoff: 

This letter refers to the radioactive materials inspection conducted by Messrs. Bob Nelson, 
Alan Jacobson, and Ray Manley of the Maryland Department of the Environment's (MOE) 
Radiological Health Program (RHP) on March 16, 18, and 19, 1999. The inspection examined 
radiation safety, compliance with conditions of your license, adherence to procedures and proper 
maintenance of records, interviews with personnel, general observations, and independent 
measurements. 

During the inspection, certain activities were found to be in violation of the Department's 
requirements. The findings were either discussed with Messrs. Marvin Turkanis, Jeffrey Williams, 
and Billy Ransohoff at the licensee management exit interview conducted on March 19, 1999 and 
with Mr. Jeffery Williams by telephone on May 18, 1999. The violations found are listed in the 
enclosed "Description of Violations." 

In addition to the violations found, the RHP has identified the following programmatic issues 
and radiation safety concerns: 

1. NPI personnel have still not demonstrated National Institute of Standards and Technology 
(NIST) traceability of your calibrator source (Cobalt-60, M-498, 6.10 millicuries) which they 
use to calibrate approximately 65 radiation survey meters and 46 self reading dosimeters. 
This issue of concern was identified during the March 25, 26 and April 2, 1998 radioactive 
material inspection, and described in the Department's June 30, 1998 letter, and still remains 
unresolved. Furthermore, NPI personnel could not demonstrate the accuracy of t~eir 
conductivity meter. Finally, NPI did not possess or use a calibration standard, and ... a 
calibration record was not available for inspection. 

TTY Users 1-800-735-2258 "Together We Can Clean Up" 
vi~ 1\.tf~ .... ,J.,n.~l D ... l ...... !CliO.-·.:~-
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2 . The licensee has still not obtained the permits necessary to begin construction of the 
courtyard enclosure. Radiation levels at the boundary of the plant and concentrations of 
cobalt-60 in soils exceed regulatory requirements. NPI has been storing the radioactive 
waste that was generated as a result of source manufacturing activities. In fact, NPI has only 
shipped for disposal, a small fraction of the radioactive waste that it has generated over the 
past three decades. 

' 

3. NPI continues to have unresolved compliance issues and radiation safety concerns 
regarding all four of your Maryland radioactive materials licenses. Furthermore, NPI does not 
have a full time Health Physicist on staff and your Health Physics Consultant, who only 

4. 

· spends a few days per month on site, has not been effective in resolving these issues and 
concerns. The Department is concerned because it appears that NPI management does not 
have the technical expertise, financial resources and commitment towards radiation safety to 
effectively implement critical aspects of an adequate radiation protection program necessary 
to establish compliance with State Regulations and license conditions. 

The Limited Access Area (LAA) of the plant, equipment, tools, storm water system, dry pond, 
adjacent railroad property and soils, both on and off site, are contaminated with cobalt-60. 
The RHP estimates that it will cost millions of dollars to remediate contaminated areas of the 
plant and property. Your company filed for bankruptcy protection in 1986 and evidently, your 
debts still remain unresolved. NPI has still not met financial assurance requirements for 
decommissioning in regards to three of your Maryland radioactive materials licenses to which 
the regulation pertains. Finally, your company does not maintain adequate documents which 
describe your radioactive waste management plan or plan of corrective action regarding the 
dozens of ongoing violations of Maryland radiation protection regulations and programmatic 
radiation safety concerns. 

As a result of these findings, you are required to respond to this letter and the enclosed 
"Description of Violations" within twenty (20) calendar days of your receipt of this notice. Written 
statements should be provided for each of the violations indicating: 

a. Corrective steps, which have been or will be taken by you to remedy the present 
violations and the results achieved or anticipated; 

b. Corrective steps which will be taken to avoid further violations, who will undertake 
these steps, and who will supervise them; and 

c. The date when full compliance will be achieved. 

Failure to provide these statements in the required time frame may result in the Department 
taking escalated enforcement action under Maryland Radiation Regulations to: 

(a) modify, revoke or suspend your license, 
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(b) issue a Departmental Order under the Annotated Code of Maryland, Environment 
Article, Sections 1-301 and 8-101 through 8-601, and 

(c) seek an administrative penalty of up to $1,000 per violation, per day [Section 8-
510(b)], or a civil penalty in an amount not exceeding $10,000 per violation, per day 
[Section 8-509(b)]. 

The serious nature and the extent of the deficiencies noted with your radiation safety 
program requires that you schedule an enforcement conference at the Agency's headquarters no 
later than thirty (30) days after your receipt of this letter, at which time, upon review of your 
compliance response, remedial actions can fully be discussed. Please indicate in your response 
who will be attending the meeting representing NPI. 

Please be reminded that Departmental compliance letters and licensee responses shall be 
posted pursuant to the requirements of the Maryland regulations, Section J.11 (d) titled, "Posting of 
Notices to Workers:" Should you have any questions concerning this letter, please contact Messrs. 
Carl E. Trump, Jr., Bob Nelson, or me, at (410) 631-3301. 

(t£1 
RGF/CET/RKN/cc 

Enclosure: 

Sincerely, 

Y~tNJe- \ 
Roland G. Fletcher, Environmental Manager 
Radiological Health Program 

Description of Violations 
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DESCRIPTION OF VIOLATIONS 

Neutron Products Inc. 
22301 Mount Ephraim Road 
Dickerson, Maryland 20842 

RE: Radioactive Material License Number: MD-31-025-01 

Certain activities conducted under your license were found to be in violation of the Code of 
Maryland Regulations 26.12.01.01 titled, "Regulations for Control of Ionizing Radiation." These 
violations are presented below: 

1. Section D.501 titled "Surveys and Monitoring-General" requires in part that each 
licensee shall conduct surveys that are necessary to evaluate radiation levels and 
concentrations of radioactive material. License amendment 33, Item N dated May 23, 
1989 requires in part that all soils exhibiting levels of radioactivity in excess of 8 
picocuries per gram above background, for an equivalent area of 30 ft by 30 ft 
wherever found, shall be removed and properly stored/disposed of by the licensee. 
The gamma exposure rate at one meter above the ground surface shall not exceed 
10 microR/hr above background for an area greater than 30 ft by 30 ft and shall not 
exceed 20 microR/hr above background for any discrete area. 

Contrary to the requirements of Section D. 501 and license amendment 33, the 
analyses of soil samples collected by RHP Inspectors from the dry pond and the 
adjacent railroad property collected on March 16 and 18, 1999 indicate that the soil 
concentration for cobalt-60 contamination exceeded 8.0 picocuries per gram. These 
contaminated areas of the dry pond and the adjacent properties are greater than 30 ft 
by 30 ft. The licensee failed to conduct soil samples and analysis to accurately 
determine the status of compliance during the years of 1997 and 1998. During the 
inspection, RHP Inspectors collected random soil samples from the far side of the dry 
pond and the adjacent railroad property. The samples were analyzed by the 
Maryland Laboratory Administration's Radiation Chemistry Laboratory who 
determined the cobalt-60 soil concentrations to be 186.6 and 101.4 picocuries per 
gram respectively. The licensee has still not removed soil contaminated with cobalt-60 
from the adjacent railroad property to establish compliance with the 8.0 picocurie per 
gram soil concentration limit. The Stipulation and Settlement (Civil Case No. 76639 in 
the Circuit Court for Montgomery County) dated January 3, 1994 required the licensee 
to clean all contaminated soils areas by June 15, 1994. The licensee failed to meet 
this deadline and is refusing to remediate this property. Furthermore, the dose rate at 
one meter above the ground surfaces of the dry pond and adjacent areas exceeds the , 
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dose rate limit of 10 micro Rlhr above background. The RHP has determined the dose 
rate at two locations at the boundary of the dry pond to be approximately 531 millirem 
per year and 342 millirem per year. The fence surrounding the dry pond was 
constructed such that it does not prevent or adequately discourage unauthorized 
access. During the Apri11997 inspection,.the RHP Inspectors found evidence that soil 
contaminated with cobalt-60 was removed by an unknown person other than the 
licensee. The licensee did not submit the design to the RHP for approval prior to 
construction and this issue still remains unresolved. This is a REPEAT and ongoing 
violation. 

Section 0.101, titled "Radiation Protection Programs" requires in part that each 
licensee shall use all means necessary to maintain radiation exposures to levels as 
low as reasonably achievable. 

Contrary to Section 0.101, the licensee failed to maintain radiation exposures to 
members of the public living near the plant to levels as low as reasonably achievable 
(ALARA). This is a REPEAT violation from previous inspections. The RHP measured 
approximately 202 millirem per year at the portico of a resident's home, 353.0 millirem 
per year on the lawn of a nearby resident and 150 millirem per year next to the home 
located on this property. The RHP has identified the waste storage rooms as the 
source of these elevated radiation levels in the community. NPI continues to store 
quantities of radioactive waste. In fact, the licensee has only shipped for disposal, a 
small fraction of the radioactive waste that they have generated over the past three 
decades. 

Section 0.501, titled, "Surveys and Monitoring-General" requires in part that each 
licensee make or cause to be made surveys as may be necessary to evaluate the 
extent of the radiation hazards that may be present and to establish compliance with 
these regulations. 

Contrary to Section 0.501, the licensee failed to conduct radiological surveys in the 
courtyard area of the LAA sufficient to determine the presence of leaf debris, which 
contained elevated levels of cobalt-60. RHP Inspectors collected a sample of this 
debris, which contained a cobalt-60 concentration of approximately 7704.8 picocuries 
per gram. The RHP has long identified this area as a potential release point where 
radioactive materials exit the plant in an uncontrolled manner. 

Section 0.101, titled "Radiation Protection Programs" requires in part that each 
licensee shall use all means to maintain radiation releases of radioactive material to 
levels as low as reasonably achievable. 

Contrary to Section 0.101, the licensee failed to use all means necessary to control 
releases of radioactive material from the Limited Access Area (LAA) to levels as low 
as reasonably achievable (ALARA). Cobalt-60 contamination continues to be found 
outside of NPI's boundary thus substantiating the loss of control of a hazardous 
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radionucide. Two soil samples that inspectors collected from the unrestricted side of 
the LAA fence contained cobalt-60 soil concentrations measured to be 167.7 and 
103.5 picocuries per gram. Soil samples that were collected by the railroad tracks 
near the road and adjacent to the fence on the outside of the drypond measured 96.3 
and 21.7 picocuries per gram respectively. The soils in the dry pond and adjacent 
railroad property contain concentrations of cobalt-60 that exceed regulatory 
requirements. This is a REPEAT and ongoing violation. 

License amendment 33, Items C.1 and C.4 requires in part that a Department 
approved Health Physics Consultant conduct monthly evaluations and submit monthly 
reports to the Department based upon such evaluations. Section C.31 titled "Specific 
Terms and Conditions of Licenses" requires in part that each licensee shall be subject 
to all rules, regulations and orders of the Agency. 

Contrary to Section C.31 and license amendment 33, the licensee failed to submit the 
Department Approved Health Physics Consultant's monthly reports to the Agency 
during the third and fourth quarters of 1998 as required. This is a REPEAT violation 
from prior inspections. 

Section 0.501 titled "Surveys and Monitoring-General" and license amendment 33, 
item D.6 requires in part that the licensee shall conduct monthly floor monitoring within 
the entire facility . 

Contrary to Section C.31, Section D.501 and license amendment 33, monthly floor 
surveys of the plant were not conducted in August and September 1998. 

Section D.11 03 titled, "Records of Surveys" requires in part that each licensee shall 
maintain records of the results of radiation surveys required to demonstrate 
compliance with regulatory limits and item D.6.of license amendment 33: 

Contrary to Section C.31 and D.1103, records of the floor monitoring surveys, which 
were conducted during the months of March-July, 1998, were not maintained or 
available for inspection. 

License Amendment 33, Item I and NPI's Random Inspection Program dated May 14, 
1993 requires in part that the Radiation Safety Officer implement random inspections 
of the LAA and unrestricted areas on a monthly basis. 

Contrary to Section C.31 and license amendment 33, a monthly audit of the LAA was 
not conducted as required for August 1998. This is a REPEAT violation from the April 
29-30, 1997 Departmental Inspection. The RHP is further concerned that the 
Random Inspection Program is still not effective in resolving items of noncompliance 
and radiation safety concerns. 
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9 . License Amendment 33 Item 0.8 and NPI's one kilometer survey plan requires in part 
that the licensee conduct monthly surveys of residential properties located within the 
one kilometer radius of the plant. 

Contrary to Section C.31 and the one kilometer survey plan approved by the RHP and 
license amendment 33, radiological surveys of residential properties located within the 
one kilometer radius of the plant were not conducted in June and July 1998. 
Furthermore, the majority of the residential properties in this area have never been 
surveyed for radiological contamination. 

10. Section D.401 titled, ''Testing for Leakage or Contamination of Sealed Sources", and 
license condition 12 requires, in part, that each sealed source with a half-life greater 
than 30 days be leak tested at intervals not to exceed six months. 

Contrary to the requirements of Section D.401 and License Condition 12, the licensee · 
failed to test each sealed source for leakage or contamination within the required six 
(6) month frequency. Specifically, the licensee did not conduct any leak tests of their 
sealed source inventory (sources not transferred to an authorized recipient) during the 
year of 1998, a time period greater than six months. Additionally, leak tests were not 
conducted in 1999 until the day the inspectors requested access to these records for 
examination . 

11. Section D. 11 04 titled "Records of Tests for Leakage or Contamination of Sealed 
Sources" requires in part that records of leak tests required by Section. D.401 shall be 
maintained for inspection by the Agency. Section A.4 titled, "Records" requires in part 
that each licensee shall maintain records showing the receipt, inventory, transfer, and 
disposal of all sources of radiation. Section A.S titled "Inspections" requires in part 
that each licensee shall make available, upon inspection by the Agency, records 
maintained pursuant to these regulations. 

Contrary to Sections 0.1104, A.4 and AS, records of leak tests, which were 
conducted during the years of 1990 to 1997, were not available for inspection. 
Additionally, records of shipments, receipt and transfer of radioactive sources were 
not adequate and readily available for inspection. lnventory of radioactive materials 
was maintained in a computerized database, which evidently was not updated and 
maintained on a regular or frequent basis. As a result, these records were not readily 
available for inspection in a timely manner in that NPI spent several hours creating 
material inventory record when it was requested by RHP inspectors for review. 

12. Section 0.1108 titled, "Records of Dose to Individual Members of the Public" requires 
in part that each licensee maintains records sufficient to demonstrate compliance with 
Section 0.301 which describes the dose limit for individual members of the public . 
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Contrary to Section 0.1108, the licensee failed to maintain records sufficient to 
demonstrate compliance with the 1 00 millirem per year dose limit for individual 
members of the public for the year of 1998. At the exit interview, the Radiation Safety 
Officer described the manner in which NPI can demonstrate compliance with Section 
0.301 titled, "Dose Limits for Individual Members of the Public". However, a written 
document describing this evaluation or a record demonstrating compliance by 
measurement, calculation or appropriate simulation model, using recent radiation 
monitoring data, was not available for review during the inspection. 

License amendment 33, item 13.L dated May 23, 1989 requires in part that the 
radiation levels at the boundary of the facility shall not exceed 500 millirem per year. 

Contrary to Section C.31 and license amendment 33, the licensee failed to comply 
with the 500 millirem per year boundary limit. The RHP measured 531 millirem at the 
fence of the dry pond for the year of 1998 . 
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MARYLAND STATE DEPARTMENT OF HEAL'l'H MD MENTAL HYGIENE 

RAD:ATION LABORATORY REPORT 
(410) 767-5537 

SAMPLE SOURCE: -i:.!N~P~I..__ ________ _ COLLECTOR: Jacobson/Nelson SAMPLE TYPE: §_g_,i""l ____ . 

COLLECTTON DATE: 03/16,03/18/99 RECEIPT DATE: 03/19/99 

LAB. NO. 

1767 
17611.. 
17675 
]_768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 

.Sample 'type 

Soil 
leaves 
soil 
Soil 
Soil 
Soil 
Soil 
soil 
Soil 
Soil 
Soil 

Location 

Courtyard 
Courtyard 
Courtyard 
sewer Element LAA 
Outside LAA Fence 
outside Fence 
Outside Dry Pond 
RR Tracks Near Road 
RR Property Near Pond 
Dry Pond 
Dry Pond - Far Side 

REPORT DATEt 03/29/99 ANALYSES BY: -~ise/Begde 
__.!,a/~ 

60c0 t>Ci/g 

7.7679 X 10E+03 ± 3.3262 X 10.E+02 
7.7048 X 10E+03 ~ 3.7174 X 10E+02 * 
1.3406 X 10E+04 = 5.9065 X 10E+02 * 
1.2035 X lOE+Ol ~ 6.9293 X lOE-01 
1.&775 X 10E+02 ± 7.3845 X lOE+OO 
1.0352 x 10E+02 ~ 4.7674 X 10!~00 
2.1690 x lOE+Ol ± 1.0100 x lOE+OO 
9.6314 X lOE+Ot ± 4.5014 X 10E+OO 
1.0141 X 10E+02 ± 4.4152 X lOE+OO 
7.6286 X lOE+Ol ± 3.7762 X lOE+OO 
1.8664 X 10E+02 ± 8.3409 X lOE+OO 
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Note; 
* Low weight and not all soil or leaves. ~ 
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OF SEALED SOURCE 

NO: NR-474-S-801-S 

SEALED SOURCE TYPE: 

MODEL: Dwg A200234-D 

MANUfACTQRER/PISTRIBPTOR; 

ISOTOPE; 

Col:;>alt-60 

LEAK TEST FREOQENCY; 

PRINCIPAL USE; 

CUSTOM DEVICE: 

CUSTOM USER: 

DATE: July 26, 1999 PAGE 1 OF 6 

Irradiator Source 

Neutron Products, Inc. 
22301 Mt. Ephraim Road 
P.O. Box 68 
Dickerson, Maryland 20842-9703 

MAXIMUM ACTIVITY: 

22, 000 Curies (814 TBq) 

6 months 

(M) Gamma Irradiator, Category IV 

X YES NO 

Neutron Products, Inc. 
22301 Mt. Ephraim Road 
P.O. Box 68 
Dickerson, MD 20842-9703 



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OF SEALED SOURCE 

NO: NR-474-S-801-S 

SEALED SOURCE TYPE: 

DESCRIPTION: 

DATE: July 26, 1999 PAGE 2 OF 6 

Irradiator Source 

The source consists of 4 assembly holders, with each holder 
contain 25 pairs of alternately stacked Co-60 wafers and spacer 
rings. There are 2 slits in each holder to minimize self
attenuation. The holders are stacked within a single inner 
capsule which is sealed within an outer capsule. Both the inner 
and the outer capsules are fabricated from 321 type stainless 
steel tubing and rod. All seals are accomplished by tungsten 
inert gas welding. Each Co-60 wafer is 0.745 inches (18.92 mm) 
in diameter and 0.073 inches (1.85 mm) thick; each assembly 
holder is 3.825 inches (9.72 em) long and 0.812 inches (2.06 em) 
in diameter; the active length of the source is 15.3 inches 
(38.86 em); the inner capsule is 16.125 ± 0.05 inches (40.96 ± 
0.13 em) long; and the overall length of each source is 18.45 ± 
0.05 inches (46.86 ± 0.13 em) and is 1.0 inches (2.54 em) in 
diameter 

LABELING: 

The source is labeled with "NPI-XX" and the serial number only. 
Any other labeling was considered impractical. "XX" is the year 
of fabrication. 

DIAGRAM: 

See Attachments 1 and 2. 

CONDITIONS OF NORMAL USE: 

The source will be used in a panoramic gamma irradiator (with wet 
source storage) for the i~radiation of biological and other 
materials by the custom user. Use conditions should not exceed 
those specified for ANSI classification 43424. 



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OF SEALED SOURCE 

NO: NR-474-S-801.-S DATE: July 26, 1999 PAGE 3 OF 6 

SEALED SOURCE TYPE: Irradiator Source 

PROTOTYPE TESTING: 

Prototypes were tested in accordance with standards set forth in 
ANSI Standard N542 for the classification of sealed sources. The 
recommended required test levels for these sources are 43424; the 
actual performance of the prototypes was 53525. There were no 
failures at any test level. 

QUALITY ASSURANCE AND CONTROL: 

Material selection, inspection, testing and fabrication is the 
same as the NPI sources in the Source and Device Catalog which 
includes tubing and end cap shock tests and analysis; evaluation 
of 5 sequential prototype welds to qualify each weld 
configuration; preparation and evaluation of a dummy weld after 
each 10 sources; and, helium bubble and wipe testing of the inner 
and outer capsules with surface contamination not to exceed 
0.05 microcuries (1,850 Bq) for the inner capsule and 
0.005 microcuiies (185 Bq) for the outer capsule. Source 
activity is determined by comparing the exposure rate generated 
by the source standard. The procedure used has determined source 
activities which have been cqrrelated when tested by other 
procedures and users. 

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE: 

A. While not necessarily required, the manufacturer recommends: 

1. Avoiding the following: 
a. prolonged storage in water with a resistance lower 

than 10,000 ohm-centimeters; 
b. prolonged use or storage in still air; 
c. prolonged storage in the proximity of mild steel, 

brass or other dissimilar metals. 

2. That sulfuric acid be used in lieu of hydrochloric acid 
in storage pool demineralizer resin systems. 

B. NPI source drawing A200234D is to be distributed only to 
individuals having a specific license issued by the NRC or 
an Agreement State. 



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OF SEALED SOURCE 

NO: NR-474-S-801-S 

SEALED SOURCE TYPE; 

DATE: July 26, 1999 

Irradiator Source 

PAGE 4 OF 6 

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE {Cont'dl; 

C. Installation, dismantling, relocation, repair, initial 
testing, replacement and/or disposal of the source shall be 
performed in accordance with the terms and conditions of a 
specific license issued by the NRC or an Agreement State. 

D. Upon routine quality control inspection by the manufacturer, 
microcracking in the welds was noted. Further review of 
this problem revealed that the discovered microcracking is a 
phenomenon commonly associated with the welding of 321 
stainless steel alloy. Subsequent intensive testing and 
analysis of the microcracking as referenced in References D 
through I indicated that no significant problems attributed 
to the observed microcracks should exist for at least 2,000 
years. 

E. Prior to transferring the sources to a licensee other than 
the named custom user, it is recommended that a detailed 
metallurgical engineering evaluation be performed to 
determine the integrity of the transferred sources. Special 
attention should be given to the growth of the noted 
microcracks. 

SAFETY ANALYSIS SUMMABY; 

The Model Drawing A200234-D source is no longer manufactured or 
distributed by Neutron Products, Inc. and Process Technology is 
no longer in business. This source was transferred to the 
Radiation Technology, Inc. and then to the manufacturer in 1995. 
Therefore, the registration certificate is being converted to an 
inactive registration certificate. 

The source was originally approved for licensing purposes by the 
Arkansas Division of Radiation Control and Emergency Management 
Programs. Because of the limited information available on this 
source, no safety evaluation of the device was performed as part 
of the conversion of the certificate to inactive status. 



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OF SEALED SOURCE 

NO: NR-474-S-801-S 

SEALED SOURCE TYPE: 

REFERENCES: 

DATE:July 26, 1999 PAGE 5 OF 6 

Irradiator Source 

A. Letter from Neutron Products, Inc. to Radiation Technology, 
Inc. dated December 30, 1981 and signed by Marvin M. 
Turkanis. 

B. Letter and enclosures from Neutron Products, Inc. to 
Radiation Technology dated February 2, 1982 and signed by 
Marvin M. Turkanis. 

C. Letter from Neutron Products, Inc. to the Arkansas 
Department of Health dated February 17, 1982 and signed by 
Marvin M. Turkanis. 

D. Crack Propagation Analysis dated March, 1982 and prepared by 
Ray Fasiczka of O'Donnell and Associates, Inc. 

E. Memorandum from Julius Heuschkel to Marvin Turkanis through 
Ray Fasiczka dated March 22, 1982. 

F. Letter from O'Donnell and Associates to Marvin Turkanis 
dated March 29, 1982. 

G. Letter from Marvin Turkanis to Ted Russer dated March 30, 
1982. 

H. Letter from Marvin Turkanis to Bernard Bevill dated April 2, 
1982. 

I. Letter from Martin A. Welt to Bernard Bevill dated April 2, 
1982. 

J. Letter (and enclosed memorandum dated April 13, 1982) from 
Donald A. Nussbaumer to E. Frank Wilson dated April 22, 
1982. 

K. Neutron Products, Inc. drawing Number A200234-D dated 
December 29, 1981; sheets 1 of 2 and 2 of 2. 



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OF SEALED SOURCE 

NO: NR-474-S-801-S DATE: July 26, 1999 PAGE 6 OF 6 

SEALED SOURCE TYPE: Irradiator Source 

REFERENCES (Con t' d l : 

L. Letter from Marvin Turkanis to Bernard Bevill dated April 1, 
1982. 

M. Letter from Marvin Turkanis to Bernard Bevill dated 
September 26, 1983. 

ISSUING AGENCY: 

U.S. Nuclear Regulatory Commission 

Date: .Inly 26, 1999 Reviewer: 

Date: July 26, 1999 Concurrence: 
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OF SEALED SOURCE 

NO: NR-474-S-801-S DATE: July 26, 1999 
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OF SEALED SOURCE 

NO: NR-474-S-801-S DATE: July 26, 1999 ATTACHMENT 2 

~ 
P~U c;..S 

~-37.5 S.L"Of .( 2 P. ,; ) 

.02.) ,,_50~~~--M,,-.--,--- 3.~15 --..:....---~~~ r TUB.:' 

. 1 -~aa. o.o. 

I II l ' SP"C:~R IN 

740 0. ~ J.-:oao 1-------- 3.B 2S--------~ ONE END 

WRFE:"R ~SS'Y COMPOI'fE'HT.S 

.02.01J , .. u PrJSH FIT 

---r=-11 
~-···~ /&.12.5 

I NNf:Ft CAP S.U L e: COM~O""E NT s· 

U.260 

·Tuee 
.87$'"0.0. 
.020 WALL 

I. 

AU. OTHf:l(" Dlt..f~I<J.SI0'-1~ 
SAME AS E'NO PLuc::;. 

. FINAL Cl.OSLJRE 

.0/.5 ~- OlJTcij C.RPSOLt. COMPONENTS 
CO~.V&=A"'.r { Ht::IU: 

ALL. MATERIA~ 321 STRINL.E.SS STS:E"l.. 



~ MARYLAND STATE DEPARTMENT OF HEAL'TH AND MENTAL Hl'GIENE 
RAD!A7ION LABORATORY REPORT 

Page _j,_ of _l_ 

~ 

·......_----....... ~ 
3 (410} 767-5537 

.. 

0 

--------------------------------------------------------------------------------------------~ 
~ 

SAMPLE SOURCE: .....!lN~P-""1---------- COLLECTOR: Jacobson/Nelson SAMPLE TYPE: Soil ~ 

COLLECTION DATI:: 03/16,03/18/99 RECEIPT DATE: 03/19/99 REPORT DATEz 03/29/99 ANALYSES BY; Wig/Hegde 

LAB. NO. 

1767 
1767L 
1767S 
1768 
1769 
1770 
1.771 
1772 
1773 
1774 
1775 

Sample !Ype 

Soil 
leaves 
soil 
Soil 
Soil 
Soil 
Soil 
soil 
Soil 
Soil 
Soil 

Location 

Courtyard 
Courtyard 
Courtyard 
Sewer Element IAA 
OUtslde I..AA :Fence 
Outside Fence 
OUtside Dry Pond 
RR Tracks Near Road 
RR Property Near Pond 
Dry Pond 
Dry Pond - Far Side 

.J,al~ 

7.7679 x 10E+03 ~ 3.3262 X 10E+02 
7.7048 X l0E+03 ~ 3.7114 X 10E+02 * 
1.3406 X 10E+04 ~ 5.9065 X 10E+02 * 
1.2035 X lOE+Ol ~ 6.9293 X lOE-01 
1.6775 X 10E+02 ~ 7.3845 X lOE+OO 
1.0352 X lOE•02 t 4.7674 X lOE+OO 
2.1690 X lOE+Ol ± 1.0100 X lOE+OO 
9.6314 X lOE+Ol ± 4.5014 X lOE+OO 
1.0141 X 10E+02 ± 4.4152 X lOE+OO 
7.6286 X lOE+Ol ± 3.7762 X lOE+OO 
1.8664 X 10E+02 ± 8.3409 X lOE+OO 

-i 
0 

:>. 
~ 

ISl 

rn 
(.,J .... 
(.,J 
~ 

------------------------------------------------------------------------------------------------------------------------------------~ 

Note: 
* Low weight and not all soil or leaves. 
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License No: MD-31-025-04 

Neutron Products Inc. 
22301 Mt. Ephraim Road 
P.O. Box 68 
Dickerson, Maryland 20842 

DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
RADIOACTIVE MATERIAL LICENSE 

Amendment No.: 23 

Page 1 of 1 pages 

code 02305 

In accordance with the inspection that was conducted on February 3, 5 and 6, 1998, and your compliance 
, response dated April 21, 1998, Radioactive Material License Number MD-31-025-04 is amended as follows: 

1 Condition 24: to add compliance response dated April 21, 1998 is incorporated into your license. 

FOR THE MARri.ANo DEPARTME~ OF THE ENviRONMENT 

.. . . . 

. ' ' 

Date: April 29. 1998 
Roland G. Fletcher :' 
Radiological Health Program: Manager n 

DKM ·'' 
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DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
RADIOACTIVE MATERIAL LICENSE 

Page 1 of _9 _ pages 

Pursuant to the Maryland Radiation Act, and in reliance on statements and representations heretofore made by the licensee, a 
license is hereby issued authorizing the licensee to receive, acquir~. possess and transfer radioactive material listed below; and 
to use such radioactive material for the purpose(s) and at the place(s) designated below. This license is subject to all applicable 
rules, regulations and orders of the Maryland Stat~ Departmel)t of tbe En~on~"1Qfw ~2herii~~~r io,pt!l\ct~ts conditions specified below. In accordance Wlth aw71cat1on It . e .' . .' . , 

ioactive materials license is renewed, subJect to Department rev1s1on ~its ent1rety. 

LICENSEE 3. License No. 

1. Name Neutron Products, Inc. 
22301 Mt. Ephraim Road 4. Amendment No. 

2. Address p :0 • Box 68 
D1ckerson, Maryland 20842-0068 

5. Expiration Date 

6. Radioactive material (element and mass 
. number) 

A. Cobalt-60 

9. Authorized Use 

7. Chemical and/or physical form 

A. Doubly encapsulated 
sealed sources wuch rreet 
one of the following: 
( 1) NPI, Inc custan sealed 
sources which have been 
doubly encapsulated in 
accordance with Neutron 
Products, Inc. procedlre 
No. RS006, Rev. 0; or, 

' J I 

r-D-31-02'5-04 

22 

November 30, 2000 

8. Maximum amount of radioactivity which 
licensee may possess at any one time 

A. 2,000,000 curies: 

(1) No source to exceed 15,000 
curies. 

I 
I 
' , 

I 
I 

i ! 
I 

; 1 

·,- .. • 

I 
I 
I 
l 

r· ., 
·~ . 

i 
l 
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i - DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
i 

RADIOACTIVE MATERIAL LICENSE 

Supplementary Sheet 

2 9 Page __ of __ pages 

License No. ·- H:>-31-025-04 I Amendment No. 22 

6. Radioactive material 
elerrent & mass nurrber: 

9. Authorized use of material: 

/ 

GOORECTED OOPX 
\ -") / tr 

7. aternical an.d.{or' ,:+. 
·.r l~'f·t( . r-' .' i 1 ~ l.,\.l(.· . \ l I ' -...<.._.•"-.-• ...,.· •, 

· · 8. Maxim.un arrount of radioactivit. 
t;::hysical form: 

A. ( 2) NPI, Inc. rrodel NPRP-
610-14L & NPRP-635-25L; 
all radiation processing 
sources shall have the 
NPRP designation & be 
erqraved with a serial 
nuni:ler per NPI drawing 
200200 dated 11/17/78. 

1,.-.hich licensee may possess at any 
on tilre: 

A.(2l No source to exceed 30,000 
curies per linear foot. 

.... 
;,·.-.·- . ~ .. 

,. .... ·· .. ; . -''·; .. ~: ~. 

For use in the water pool irradiator designated.~ kn.o\o.n as "Dj.ckersa1 11• for tb8:.;;;·/ J.'·\ ,.~ 
irradiaticn of mater~als Wl.ose degree of flannat>lll ty ~ dbes not exceed spec:if .. ~ 1:, 
o,- 1, or 2 of the Natiooal Fire Protection Association's Fire Protecticn Grlde m 'i1'1t'~~ :: 

1 
_ Mltorial. (latest edition), an:! Wlich are not explosive. '-\. -;~::" · . .': :.': ···~ 

I-" .. ~ ' ~ 1 • , • 

·,jj'~· ~.;,.._---------------------:,-----------f.--:---___;--.;__....+-' ~.'Y'· .. ·.': ·~-· 
• FOR THE MARYLAND DEPARTMENT F. THE ENVIRONMENT 

l 
I 

l 
f 

RADIOLOGICAL HEA 

I 
I 
I 
' 

•• : J 

·, ·, •'IW~tf; .. ' . •• ,· ••.. ,$. ~I . . ". " ... ~. . ~ 



License No. 

6. Radioactive msterial 
element & mass numbert 

--·--~~--

~ DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
RADIOACTIVE MATERIAL LICENSE 

Supplementary Sheet 

Amendment No. 

7. Olemical and/or 
~ysical forme 

A. ( 2 l NPI , Inc. rrodel NPRP-
610-14L & NPRP-635-25L; 
all/radiaticn processing 
sources shall have the 
NPRP designaticn & be 
engraved with a serial 
l'li..Uitler per NPI drawing 
200200 dated 11/17178. 

--Page _2_ of __ 9 pages 

22 

8. Haxim.un arrount of radioacti vi t. 
Wrlcb l!censee may pos-sess at an 
C1l time: 

A.f2) NO source to exceed 3o,ooo 
curies per linear foot. 

9. Authorized use of ITBterial: 

'- ~-
(' : F'or use in the w:tter pool irradiator desiqnated and kn~ as "Dickerscn 11• for the _ · ,:' .,> 

irradiation of nateri.als \'bose deg:r~ of flanrrability hazard does not exceed specificatimj . ~ 
o, 1, or 2 of the Natiooal Fire ProtectiM Association • s Fire Protection Qrlde m Hepn);y,t-:· ~ 
Hataria1 (latest editiM), am ~m' are not explosive. Irraiiation of,_tood .for h.um!lh · · ;:· 
COIISUipti ... is prn.ibited. . . \ ~'21',_· 

' ' I ...... . .-' ~ )'· :. • , ..• ,, . • •· : 

. : FOR THE MARYLAND DEPARTMENr:OF THE ENVIRQNME~TY;··- -:_.: 
,;.,. . ' !~~-
.:·;;~ :· 

· · Date. =---""'"PI'-__:_-----:---------
'"'·~--

~:.r(•~lj ~ •, :':~.#:-• ! •' ' 

.~~-~ ·~<r .·;. ,"'; . ~ .',;. ' :-/--
. ' 

i •• I ' 
· ..... _-

~:I' 

RADIOLOGICAL HEALTH PROGRAM MANAG~R II :·: · 
'. • • .:_+ 

/ 

,. ,·.!::' . . · ........ ··./. 



License No. 

_ DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
RADIOACTIVE MATERIAL LICENSE 

r 

Supplementary Sheet 

M:>--31-025-04 I Amendment No. 22 

Page _1._ of ~ pages 

10. The authorized place of use is the licensee's ad:!ress stated in Item 2. The licensee !lUSt 
notify the Radiological Health Program 30 days prior to vacating a permment use ad:iress 
as is required by Section 0.1301 of OOHAR 26.12.01.01. 

11. A. The radiation protection program shall be un:3er the supervision of Joannes C. Tang. 
In order to <palify as a radiation safety officer or alternate radiation safety officer, 
ihdivid.Jals rrust -~ q.1alified irradiator operators. The Radiation safety program under 
this license shall be cond.lcted in accordance with Neutron Prodlcts license ID-31-o25-01. 

B. Radioactive naterial shall be used by, or under the supervision of J'Sannes C. Tang. 

-~-
c. The programrer shall be used by only an instrunent control specialist: 

1. \>.hose training shall be verified, and Wl.ose familiar!,~y with the license shall be 
certified in writing and reviewed annually by the radiation safety officer; and 

\ 2. only urrler the direct supervision and in the ~ysical presence of persons 
listed in Condition 11B. 

' D. Radioactive naterial nay also be used py persons certified in writing that they are- • 
qualified as operators in accordance with Neutron Prodlcts, Inc. proced.Jres incorporated 
by reference in Corrli.tion 24 of this license except as specified in Condition UC of this 
lic~e. 

Date ._,...-.....;·~·-•::..·_.::._ __________ _ 
"', 

.. -~. . 
. . t ':So'" 
'.I' '2• .. ,._,~-.~ .. \ • 

(:,~!. < ). ... : 1'7 

.¥P~~L1_ (supp) (11190) 

...... 
... 1. 

·' 

. ' 
; 

' 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM MANAGER II 

, •• 



License No. 

~ DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
RADIOACTIVE MATERIAL LICENSE 

Supplementary Sheet 

j Amendment No. 
22 

Page --3-- of --4-- pages 

10. The authorized place of use is the licensee's address stated in It..- 2. '1he licensee nust 
notify the Radiological Health Program 30 days prior to vacating a pernanent use ad%ess 
as is required by Section 0.1301 of oaMAR 26.12.01.01. 

11 . A. '1he radiaticn protection program shall be urrler the supezvision of Joannes C. Tang as 
radiaticn safety officer with Frank Schw:>erer as alternate radiation safety officer. 
In order to <palify as a radiaticn safety officer or alternate radiation safety officer, 
in:iividlals nust be ~lified irradiator operators. 'Ibe Radiaticn safety program urrlar 
this license shall be cond!cted in accordance with Neutrcn Proc.i.lcts license K>-31-Q25-01. 

.. 
' 

B. Radi,oacti ve naterial shall be used by, or Wlder the supervision of Joannes C. Tarx] or 
Frank Sdl11«>erer. 

c. The programner shall be used by only an instrtunent ccntrol specialist a 

1. W\ose traini.D:J shall be verified, a00 W\ose familiarity with the license shall be 
certified in writing and reviewed annually by the radiaticn safety officer; and 

· '2. only under the direct supervisicn and in the P1ysical pt"esence of persc::as 
listed in Carli tion 11B. , . 

\. 
D. Radioactive naterial mlY also be used by persoo.s certified in writing that they are · 

qualified as operators in accordance w1. th Neutron Prodlcts, Inc. proceclJres incorporated 
by reference in Cc:n:31tion 24 of this license except as specified in Condition 11C of this. 
license. < 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM MANAGER II 

'1 

,.. / 
J 

.. · 
>' 



~~~~.,~J<l~~~~~~~__.._. ~·"'l''i"""''r"..,.~~ · _..,,..~'\""'., ... - .. ,.,. ~ ····•n·:: ~~·~~n~~~m~ '. .. . ' .. . ;;.,.... - .. .... '~- •' _,.,... ~ . " . . 
,--..,....,....-o--· _....;:___~ __ ___..:.·---r . . '"I.- I ....... , 

License No. 

., ""'"'· 

DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
RAQIOACTIVE MATERIAL LICENSE 

Supplementary Sheet 

f-D..-31-025-04 j Amendment No. 22 

Page _J_ of ----2.. pages 

E. Maintenance and all other functions involving the Dickerson II ( D-II} irradiator· shall 
be perfonred by persons certified ·in writing by the D-II Radiation Safety Officer as 
being qualified to perform such activity. This condition (11-E) awlies to rut is not 
limited to, the following: radioactive source transfer into D-II, radioactive source 
loading onto source trees, radioactive source tree excbarlge, quarterly rraintenance, 
sampling, analysis and other tests. 

12. The licensee shall cciiply with provisions of Part D, "Starrl:u:ds for Protection Pqainst 
Radiation" and Part J, "Notices, Instructions and Reports to Workers; Inspections~ of the 
Maryland Regulations 26.12. 01.01 "Regulations for Control of Ionizing Radiation": 

13. Sealed sources containi.ng radioactive rraterial shall not be opened. 

14. The irradifter shall be operated only in rrodes W"tere at least one door of each set of 
entrance/exit double doors remains closed and locked at all times ~en the source plaq.te 
is not in its shielded storage position in the water pool, and W\ere all other entrance 
and/or exit doors renain closed and locked at all times W"ten the source plaq.le is not i~ 
its shielded storage position in the water pool. ~ng ooe door at a time of each set 
of entrance/exit double doors W'l.ile the source is "up .. is pennitted only to allow passage 
of prcdlct carriers. ' 

Date-.....,.,...,-----------------

. 1 .. 
. MDER-Lf(supp) (11/90) 

. :_- .:,,_ . 
. . ..,. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM MANAGER II 



... 

License No. 

_DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
RADIOACTIVE MATERIAL LICENSE 

Supplementary Sheet 

H)-31-o25-04 J Amendment No. 22 

Page _ 4_ of __ 9 pages 

E. Maintenance and all other functions involving the Dickerscn II (D-II) irradiator 3hall 
be perforned by perscns certified in writing by the D-II Radiat.ion Safety Officer as 
being ~lified to perform such. activity. 'Ibis is in ad:Ution to meetinq other c::ri.teria 
established by the licensee in the license awlication and St.&bft:i.ttals to the 
[IE!partment listed in Corrlitioo 24. 'Ibis corJdition ( 11-El awlies to but is not 
limited to, the followiD}: radioactive source transfer into D-II, radioactive source 
loading onto source trees, radioactive sourc~ tree exchange, quarter! y nainte.nance, 
sampling, analysis and other tests. 

12. The licens'!e shall cooply with provisions of Part 0, "Starmrds for Protection Jlqainst 
Radi.aticn" and Part J, "Notices, Instructions and Reports to Workers: Inspections" of the 
Maryland Regulaticns 26. 12. 01. 01 "Regulations for Control of Ionizing RcdiationH. 

13. Sealed sources containing radioactive naterial shall not be opened. 

14. '!he irradiator shall be operated only in roodes Wl.ere at least cne door of each set of 
entrance/exit cb.lble doors rena ins close:! and locked at all times \~.hen the source plaq.le 
is not in its shielded storage position in the water pool, and W\ere all other entranq:t . ~-· ~ 
ard/or exit doors rem!lin closed an:! locked at all times Wl.en the scurce p~ is not in 
its shielded storage positicn in the water pool. ~ng a:\e door at a time of ead1 set 
of entrance/exit double doors Wlile the source is "up" is pezmitted caly to allow passage 
of prod.&ct <:"arriers. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date ~__...;,·..::.;·'·~------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 

;~·· ~~;i:~~:·.· 
"-'MDER·L 1 (supp) (11/90) 
,:f.<.,-, 

I . 
·t• 

. ' . '. . ~ .. 
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License No. 

- DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
RADIOACTIVE MATERIAL LICENSE 

Supplementary Sheet 

H)-31-025-04 J Amendment No. 22 

5 f 9 ' Page __ o __ pages 

15. After installation of sealed sources in the irradiator, a radiatioo survey shall be 
cond!ct..ed with the source plaqJ.e loaded an:! in its up, operating p6sition to determine the 
!TBXinum radiatioo levels in each area adjoining the radiation cell and the labyrinths: Such 
surveys shall be condlcte1: 

(A.) prior to the initiation of any irradiation of naterials after the initial loading of 
the source plaque: 

(B. ) prior to the initiation of any irradiation of naterials after any increase in the total 
curie loading of the source plaque greater than ten ( 10\) above the previous highest 
total curie loading of the SQ.U:'ce pl~ at \lbich time a full survey 'ASS req.rlred: an:1 

(C.) Without prod.tct or any other msterials (except enpty prod.tct carriers) in the 
irradiator cell or labyrinths lotbich ~d ad:3 to the inherent shielding of the 
pernanent ~ysical structures of the irradiator. 

A detailed report of the results of the suzvey shall be sent to Program Hanaqer of the 
Badiological Health Program at 2500 Broeninq High\oBy, Balti.Joore, Maryland 21224 not later 
than twenty-five ( 25 l days following initial installation of sources in the source pl.aq.le 
and following any increase greater than ten percent ( 10'\) in the total curie loading of the 
source plaque. 

16. No I,Xlysical radiation barriers of the irradiator (Wtich includes but is not limited to 
plugs, penetratica shields in the mechanical eq.1ipnent roan) 9hall be rerroved, r~laced, 
or roodified in any lt'lamler without written a~a1 of the Departm:nt. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date ..:..--~· ·_:_· -------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 

.. ~I?FR·L 1 (supp) (11/90) 
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RADIOLOGICAL HEALTH PROGRAM 
MARYLAND DEPARTMENT OF THE ENVIRONMENT 

2.500 Broening Highway · 
Baltimore,~ryland 21224 

(410) 631-3302 

RADIOACTIVE MATERIALS INSPECTION REPORT 

Neutron Products, Inc. 
22301 Mt. Ephraim Road 
P.O. Box 68 

License Number: MD-31-025-01 

Phone Number: (301) 349-5001 
FAX Number: (301) 349-5007 Dickerson, MD 20842 

Introduction: 

On March 25, March 26 and April 2, 1998, Messrs. Bob Nelson, Ray Manley, Ms. 
Donna Thim and I conducted a routine unannounced radioactive materials inspection at NPI' s 
Dickerson facility. The inspection examined radiation safety, compliance with conditions of the 
above referenced license, adherence to procedures, proper maintenance of records, interviews 
with personnel, general observations and independent measurements. Five items of 
noncompliance and two issues of concern were identified. These fmdings were discussed with 
Messrs. Jackson Ransohoff, Jeffrey Williams and Michael Repp at the licensee management exit 
interview which was held on April 9, 1998. These fmdings will also be described in a 
Departmental Letter-Notice of Violation. 

Program: 

This license authorizes NPI to possesses a maximum of 3,000,000 Curies of cobalt-60 
for the manufacturing of special form sealed sources, removal of encapsulation and melting of 
unsealed cobalt-60 to fabricate teletherapy sources. The licensee stated that for one day during 
the month of March 1998 they possessed 1,950,000 Curies which is the highest activity ever 
documented on the "01" license. NPI employs 60 persons at the Dickerson plant and also 
maintains three other Maryland radioactive materials licenses as described below: 

MD-31-025-03 
MD-31-025-04 
MD-31-025-05 

Purpose And Scope: 

Installation and Service of Teletherapy Sources 
Dickerson II Pool Irradiator 
Dickerson I Pool Irradiator 

The purpose of the inspection was to examine the licensee's use and control of 
radioactive material relative to Maryland radiation protection regulations and specific license 
conditions. The inspection staff implemented a performance based inspection plan which 
emphasized the achievement of quality in all facets of inspected operations. 

' 



Intetviews: 

Intetviews were conducted with the following employees: 
Jackson Ransohoff President 
Jeffrey Williams Radiation Safety Officer 
Michael Repp Health Physicist 
Jeffrey Corun Hot Cell Manager 
Joe Weedon Manager-Limited Access Area (LAA) 
Kathy Bupp Health Physics Technician 

Specific Areas of Review: 

The following areas were inspected and reviewed: Dosimetry, Random Inspection 
Program, Quarterly Audits, Radiation Safety Committee Activities, Respiratory Protection 
Program, Inventory of Radioactive Materials, Daily Implementation of the Radiation Safety 
Program, General Operations in the LAA, Decommissioning Recordkeeping, Boundary 
Monitoring Program, One Kilometer Surveys, Shipping and Receiving (Cobalt-60), Cobalt-60 
in Soil, Floor Monitoring, Health Physics Monthly Reports, Disposals, Training, Air 
Monitoring, Survey Meter· Calibration, Water Monitoring, Emergency Generator Use and 
Operations, Status of Building Permit Application, Annual Reports and previous violations. 

Results: 

1. Monthly Audits VIOLATION 
The Inspection Team reviewed records of monthly audits_ for the year of 1997 and year 

to date 1998. Several were missing. At the exit interview, NPI acknowledged that they did not 
conduct audits for the months of Apri11997, July, 1997 and January, 1998. -Furthermore, NPI 
management did not review the monthly audits at the required quarterly frequency. On October 
31, 1997, NPI reviewed the monthly audits from August 1996 to October 1997. NPI 
management did not review the monthly audits for November 1997 and December 1997. This 
is a repeat violation from the April1997 inspection. In NPI's Response Letter dated July 16, 
1997 (which responded to violations and concerns identified during the 4/97 inspection), Mr. 
Williams indicated that they were in compliance with these requirements; however, they are still 
in violation. 

2. Cobalt-60 Soil Concentration VIOLATION 
NPI has still not removed contaminated soil from the adjacent railroad property to 

establish compliance with soil concentration limits describe in Condition 13.N. (Amendment 33). 
The Stipulation and Settlement (Civil Case No. 76639 in the Circuit Court for Montgomery 
County) dated January 3, 1994 required NPI to clean contaminated soils by June 15, 1994. NPI 
has missed this deadline and is refusing to remediate this property. Furthermore, NPI is 
refusing to inform this property owner regarding the cobalt-60 contamination that was released 
from their Dickerson facility. This is a repeat and ongoing violation . 

• 
3. Storage and Control of Licensed Radioactive Material VIOLATION 

On April 2, 1998, I observed an unlocked Sea Land Container in NPI's parking lot. The 

• 



door to this container was open and it was not under surveillance. Mr. Repp and I inspected 
the contents of the container and identified Depleted Uranium which is possessed under NPrs 
MD-31-025-03 Radioactive Materials License. Specifically, we identified a 11Picker Wheel" and 
a "Shield for a TE.M Head". I infonned NPI personnel that this was a violation of Section D. 
80 I. titled "Security of Stored Sources of ~diation". The. Depleted Uranium was not secured-
against unauthorized removal or access from the place of storage. Afterwards, I instructed NPI 
personnel to lock the Sea Land container and they did. On April9, 1998 when I arrived at NPI 
for the exit interview, I found the Sea Land container unlocked. The door was open and the 
Depleted Uranium was not under surveillance. The door to the Sea Land container did not have 
a Caution-Radioactive Materials Sign on it and it was not identified as a restricted area. Section 
D. 802 titled, "Control of Sources of Radiation not in Storage", requires the licensee to control 
and maintain constant surveillance of licensed radioactive material that is in an unrestricted area. 
In addition, two TEM rings (which were found stored in the sea land container) contained 
approximately 17.0 kilograms of Depleted Uranium each and were not identified on the Depleted 
Uranium Inventory record. 

4. Labeling Containers VIOLATION 
On April2 and April 9, 1998, I observed Depleted Uranium (which is possessed under 

NPI's MD-031-025-03 license) stored in the Sea Land Container in NPI' parking lot. The Sea 
Land Container, the box inside and the actual teletherapy parts which contained Depleted 
Uranium did not bear labels with the words, "Caution, Radioactive Material" or "Danger, 
Radioactive Material". At the exit interview, Messrs. Repp and Williams stated that they were 
certain that they are exempt from labeling requirements. I handed them a copy of the State 
Regulations, they reviewed it and could not identify an exemption which applied. 

5. Recordkeeping for Decommissioning VIOLATION 
The licensee's records of infonnation important to safe and effective decommissioning 

of the facility were incomplete, missing, lost and/or not available for inspection. This is a 
repeat violation from the April 1997 Departmental Inspection. Specifically, records of spills, 
leaks, and other occurrences involving the spread of radioactive material in and around the 
facility were still not available for inspection by the Agency. The only records NPI could 
produce was records regarding the leaks in the canal and the main pool. Records involving the 
location of inaccessible radioactive contamination such as buried pipes and soil were still not 
available for inspection. In NPI's Response Letter date July 16, 1997, Mr. Williams stated that 
they were in substantial compliance with Section C.29(t) however they are still in violation. 
During the exit interview, Mr. Ransohoff talked at length about the volume, activity and location 

· of approximately 2000 cubic feet of contaminated soil used as fill during construction which 
occurred from 1981 to 1983; however, there were no records available for inspection. In 
addition, NPI still cannot produce any records regarding buried contaminated drains and cobalt-
60 soil concentrations of a partially remediated hole in the LAA. Current records regarding 
cobalt-60 soil concentration of the adjacent railroad property and other areas down grade were 
also not available for inspection. 

6. Procedure For Exit From The LAA ISSUE OF CONCERN 
On March 26, 1998, RHP Inspectors had completed the inspection of the LAA when Mr. 

Williams identified radioactive contamination on his left ann. Mr. Williams experienced 



difficulty in decontaminating this area. At this time, a portal monitor technician was not 
available to operate the Helgeson Mini HECM Gas Proportional Booth Monitor. Mr. Williams 
walked passed the monitor twice while he was contaminated with cobalt-60 without "counting 
out". The first time, he walked passed the Booth Monitor so he could 'operate the Monitor's 
controls while Mr. Nelson was "counting~~_.,. The second time, a portal monitor technieian~
was available however Mr. Williams again· walked passed the Booth Monitor to obtain a 
scouring pad to remove the contamination from his shoulder. Afterwards, when Mr. Williams 
finally "counted out" in the Booth Monitor, he tripped the alarm which indicated that there still 
was contamination on his shoulder. Mr: Williams claims that this is not a violation because he 
never actually left the LAA without "counting out". It is the RHP's position that no person 
should ever physically pass the monitor prior to "counting out" and being free of cobalt-60 
contamination. Upon further review, it was detemrined that NPI modified the procedure 
regarding "Exiting the LAA" on April 1, 1993 with out notification or permission from the 
RHP. This modified procedure allows a contaminated employee to bypass the Booth Monitor 
and operate it's controls as long as he remains in the ·LAA. Neither procedure is incorporated 
into the license or "tied down" by amendment. The RHP Inspection Staff considers this to be 
a poor health physics practice. 

7. Survey Meter Calibration ISSUE OF CONCERN 
NPI personnel could not demonstrate National Institute of Standards and Technology 

(NIST) traceability of their calibrator source (Cobalt-60, M-498, 6.10 mCi) which they use to 
calibrate 65 of their survey meters and 46 of their self reading dosimeters. No traceability or 
certification records were available for inspection. NPI' s procedure for calibrating survey 
meters requires the source to be NIST traceable; however, this procedure is not "tied down" to 
the license by amendment. At the exit interview, NPI still could not explain or demonstrate how 
they know that their calibration procedure is accurate and NIST traceable. 

8. Respiratory Protection Program RECOMMENDATIONS 
The Inspection Team conducted a review of NPI' s Respiratory Protection Program. I 
discussed their Respiratory Protection Program with Ms. Mardel Knight, a Certified 
Industrial Hygienist at MDE. Ms. Knight provided the following recommendations i 
presented to NPI management at the exit interview: 
a. NPI should conduct an annual review of their respiratory protection program 
b. NPI' s written Respiratory Protection Program needs more detail such as quantity and 

types of respirators, model number of respirators, serial numbers of respirators, type of fit 
testing which is conducted, names of service contractors, and names of the emergency 
responders. -

c. A log should be kept which documents the "30 day checks" of each respirator. 
d. The SCBAs need to be checked within the 30 day frequency. 
e. Each Emergency Responder is required to pass the medical examination within a 12 

month frequency and the new forms must be maintained for inspection. 

Licensee Management Exit Interview 

The licensee management exit interview was held on April 9, 1998 at NPI. Messrs. 
Nelson, Repp, Ransohoff, Williams and I attended the exit interview and we discussed the 



results of the inspection. Mr. Ransohoff disagreed with all of the violations found. Messrs. 
Williams, Repp and Ransohoff also disagreed with the Issue of Concern regarding the Procedure 
For Exit From The LAA. Messrs. Repp and Ransohoff stated that the recommendations 
regarding their Respiratory Protection Program were reasonable and would be implemented prior 
to the next melting campaign when respiratcJty, protection will be necessary. Messrs. Ransohoff-
and Repp also agreed with the Issue Of Concern regarding Survey Meter Calibration. Mr. Repp 
stated that they would demonstrate NIST traceability within one week. We also discussed other 
issues including training of visitors who enter the lAA, dose to members of the general public 
for 1997, Sediment and Stormwater Management application, MNCPPC application, ALARA 
and the Maryland Radiation Control Advisory Board's future tour of NPI's Dickerson plant. 

During the exit interview, Mr. Ransohoff also made the following comments: 

1. Mr. Ransohoff stated that Depleted Uranium does not need to be secured against 
unauthorized removal from place of storage because he is entitled to a general license and 
nobody locks up general licensed material. He also stated that he resolved this issue years ago. 
He went on to state that Cobalt-60 exists in cosmic dust from meteors and he recently saw one 
near the plant. Mr. Ransohoff stated that as a result, he was concerned about the accuracy of 
his environmental monitoring. 

2. Mr. Ransohoff offered Mr. Nelson and I tickets to the Washington Wizards Basketball 
game on Apri19, 1998 at the MCI Center in Washington D.C. and we declined. He asked again 
if we wanted to go to the game, he held an envelope up in the air and stated that he had extra 
tickets. Again, we declined and he tossed this envelope on the table. 

3. Mr. Ransohoff asked if Mr. Nelson and I could change the soil concentration limits 
described in Amendment 33 to levels which would put NPI in compliance. I stated that I could 
not do that and showed him a copy of the Stipulation and Settlement. I pointed out paragraph 
13 which describes the agreement to clean contaminated soils to Amendment 33 criteria by June 
15, 1994. NPI has failed to meet this deadline because they never cleaned up the adjacent 
railroad property to concentrations below 8 picocuries per gram. In addition, they never notified 
the property owner regarding the contaminated soil. 

4. Mr. Ransohoff stated that he does not have to comply with the soil concentration limits 
described in Amendment 33 and the June 15, 1994 deadline for clean up of contaminated soils 
because he has an oral agreement with Judge Pincus which supersedes the Stipulation and 
Settlement of January 3, 1994. -

5. Furthermore, he stated that he is not required to comply with the terms and conditions 
of the Stipulation and Settlement because MDE dropped the law suit against NPI and he won. 
I disagreed and showed him paragraph 11 of the Stipulation and Settlement which describes the 
$75,000 payment plan. I informed Mr. Ransohoffthat he is required to comply and that is why 
NPI is paying $10,000 a year in fines. Mr. Ransohoff stated repeatedly that it is not a fme. 
He told me never to call it a fine again. He told me that if I ever called it a fme again that he 
was going to shoot me. He stated again that this is not a fine. He told me that this is very 
serious. He leaned over towards me and again told me that if I ever called it a fine again that 
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he was going to shoot me. Mr. Ransohoff then said that if I ever called it a fme, he would 
terminate me. 

At the conclusion of the exit interview, Mr. Ransohoff and I s'igned the Radioactive 
Material Inspection Findings and Licensee ~~owledgement Form (MDER E-1) which indicates-.. ~ 
that a letter will be sent to NPI describing Agency requirements and that corrective actions must 
be immediately initiated for the violations identified during the inspection. 

Miscellaneous Notes: 

NPI has still not obtained the permits necessary to begin construction of the courtyard enclosure. 
Specifically, NPI has not even applied to the Montgomery County Department for Sediment 
Control and Stonnwater Management for a required permit. At the exit interview, Mr. 
Ransohoff explained that it is not his fault. He stated that he has not applied for the permit 
because there is a property line dispute and "county red tape". NPI plans to melt·400,000 to 
500,000 curies of cobalt as soon as this application is accepted. NPI has still not obtained the 
permit necessary to install the fire suppression system required for the two pool irradiators. 

The Inspection Team reviewed Dosimetry records for the year of 1997. One employee received 
over 2.0 REM (2098 mRem) and six employees received over 1.0 REM. The occupational 
doses for the year of 1997 were substantially lower than previous years. There was no melt or 
hot cell clean up in 1997. The highest extremity exposure for 1997 was 4.283 REM. 

The results of the boundary monitoring program were reviewed and detennined to be 
incompliance with the 500 mRem per year limit at all locations. Monitors have been move 
inside the fence to. prevent theft and tampering. The highest result was 456.9 mRem for the year 
at the 2019 Dry Pond location. Background was measured to be 68.2 mRem at the Lytle 
Storage Facility. 

On March 26, 1998, Mr. Nelson and I inspected the LAA. We interviewed Messrs. Corun and 
Weedon. We verified the physical location of Cobalt-60 and Depleted Uranuim as identified on 
the inventory records. Mr. Weedon demonstrated and explained procedures regarding daily 
checks, weekly checks, air monitoring, water monitoring and survey meter calibration. 

For the year of 1997, the average release to WSSC was 1.4 E-5 uCi/ml. No monthly average 
exceeded 3.0 E-5 uCilml. The total activity which was dumped was 13.9 mCi or approximately 
1. 4% of the 1. 0 Curie limit. -

On 2/16/98, NPI shipped 100 cubic feet, 524 pounds, 36.0 mCi of dry solid radioactive waste 
(which was removed from the waste storage) to Barnwell, South Carolina for disposal. 

The Inspection Team reviewed NPI's One Kilometer Surveys for the year of 1997. NPI 
personnel surveyed 54 acres and found seven cobalt-60 particles in the Dickerson community. 

On March 26, 1998 Mr. Manley and Ms. Thim conducted a radiological survey of two 
residential properties near the plant. No radioactive particles were found. 
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On September 19, 1997, the NPI Health Physicist changed the HEPA filter in the Hot Cell. The 
HEP A filter is usually replaced every one or two years. Currently NPI has 9 used HEP A filters 
in storage for decay because they are too hot to ship for disposal. The dose rates at contact with 
these used HEPA filters range from 2.0 R/hr to 9.0 R/hr. · 

Inspectors reviewed the Emergency Generator Log for the year of 1997 and year to date 1998. 
The generator is tested each week and automatically turns on during power failures. This 
generator only powers the Hot Cell exhaust fan and emergency lighting in the LAA. 

The Inspection Team coll~ted soil and water samples which were analyzed by the Maryland 
Laboratory Administration. Results are attached. 

Independent Physical Measurements: 

A dose rate survey was conducted using a Ludlum model14-C, SN 141948 which was calibrated 
on October 3, 1997 by Ludlum. 
Measured: 
5.0 mR/hr 
10.0 mr/hr 
40.0 mR/hr 
10.0 mR/hr 
25.0 mR/hr 
0.5 mR/hr 
5.0 mR/hr 

·door by shoe rack in LAA 
main pool, 1 meter above surface 
south canal, 1 meter above surface 
north canal, 1 meter above surface 
door to the HEP A filter storage room 
at contact with the Hot Cell window 
radiation area signs and ropes in the courtyard of the "LAA 

"-'' Attachments: 
Radioactive Material Inspection Findings and Licensee Acknowledgement Form (MDER E-1) 
Radiological Survey Record of Two Dickerson Residential Properties 3/26/98 
NPI Radioactive Respiratory Protection Program 5/1192 
Stipulation and Settlement, Montgomery County Circuit Court 1/3/94 
Stipulation, Montgomery County Circuit Court 11/12/97 
Depleted Uranium Inventory At Dickerson 3/20/98 
Cobalt-60 Inventory At Dickerson 3/13/98 
Health Physics Daily Checklist 
Health Physics Weekly Checklist 
NPI Notification Letter Regarding The Next Melting Campaign 2/25/98 
Maryland Laboratory Administration, Results of Soil and Water Analysis 4116/98 

Lead Inspector: 
~==~~~~~~----------

Reviewer:----=-:;..::;~~~~___;;,.~ h1 ~~ 



SAMPLE 

Smear-Wipe #14 
1500 hrs 
10/19/93 

Hot Cell Particulate 
Filter After HEPA 

10/20/93 

Smear-Wipe Bay 
Door Floor 

1500 hrs 
10/19/93 

Smear-Wipe Hot 
Cell Vent Exhaust 

1500 hrs 
10/19/93 

Smear-Wipe hot 
Cell Vent Bypass 

1500 hrs 
10/19/93 

Soil Spot MR-23 
1200 hrs 
10/21/93 

Smear-Wipe Post 
HEPA 

1200 hrs 
l0/21/93 

TABLE II - continued 

Neutron Products Sample Results 

ISOTOPE 

Results in total microCuries 

Co-60 

co-60 .. 

Co-60 

Co-60 

Co-60 

Co-60 

Co-60 

19 

RESULT 

(1.5±0.4)E-4 

<2E-4 

(2.4±0.4)E-3 (15%) 

(1. 8±0 .4)E-3 (15%) 

(2±3) E-4 

(5.84±0.04)E-1(10%) 

<lE-3 

.. 
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TABLE II - continued 

Neutron Products Sample Results 

SAMPLE ISOTOPE RESULT 

Results in microCuries per gram (wet weight) 

D:ry Pond Soil Co-60 (3. 04±0. 02) E-4 {15%-) 
1355 hrs 
10/19/93 

Discharge #2 Soil Co-60 (8.5±0.3)E-6 (15%) 
1415 hrs 
10/19/93 

Railroad Property Soil Co-60 (4.10±0.02)E-4 (15%-) 
1500 hrs 
10/19/93 

North D:ry Pond Soil Co-60 (6.3±1.2)E-7 (15%) 
1500 hrs 
10/19/93 

Railroad Spur by 
Pipe Soil 

Co-60 (1.271±0 .012) E-4 (15%) 

1500 hrs 
10/19/93 

Creek Soil Co-'60 (9. 7±1.3) E-7 (15%) 
1500 hrs 
10/19/93 

Court Yard Fence Co-60 (8.03±0.11)E-5 ( 15%') 
1500 hrs 
10/19/93 

Gravel from Beneath Co-60 (3.77±0.05)E-5 (15%-) 
Hot Cell Exhaust 

on Roof 
1500 hrs 
10/19/93 

DC Sewage Treatment Cr-51 (6±3)E-7 
Plant - Pretreatment I-131 (6.44±0.16)E-6 (25%) 

#3 Tc-99m (9 .4±0. 2) E-6 (25%-) 
1200 hrs 
10/21/93 

Courtyard Debris(leaves) Co-60 (1.696+or- 0.003)E-2 (50%-) 



Note: 

Table II{continued) 

Neutron Products Sample Results 

SAMPLE ISOTOPE RESULT 

Results in microCuries per gram {wet weight) 

DC sewage Treatment 
Plant-Pretreatment #4 

1200 hrs 
10/21/93 

DC Sewage Treatment 
Plant-Post Treatment#1 

1200 hrs 
10/21/93 

DC Sewage Treatment 
Plant-Post Treatment#2 

1200 hrs 
10/21/93 

Cr-51 
I-131 

Tc-99m 

I-131 
Tc-99m 

I-131 
Tc-99m 

(9±4)E-7 
(6.24±0.15)E-6 (25~) 
(9.3±1.5)E-6 (25%-) 

(8.9±0.2)E-6 (25%-) 
(9.2±0.8)E-7 (25%-) 

(8.7±0.2)E-6 (25%-) 
(9.2±1.0)E-7 (25~) 

Results are reported as: result ± 1s counting uncertainty. Estimates of 
sy~tematic uncertainty are reported in parentheses, if appropriate 

... 

2l 



\, 

Maryland Department of the Environment 
Radiological Health Department 

Neutron Products, Inc. 
MD-31-025-0 1 Inspection 

Photographs taken on September 20,2000 

Picture# 1 -The courtyard area. Waste is stored in the waste storage 
rooms (back left) and with in the B-25 shipping containers. 

Picture#2 - Another view of the courtyard, from the unrestricted side of 
the fence. Two soil samples were taken in this area: by the fence near the 
drain and by the comer near the generator. 



Picture#3 - Neutron Products, Inc. sign. 

Picture#4- Mr. Fisk's house which is directly across the street from NPI. 
NPI has posted a monitoring badge on his porch as well as in his home. 
The badge outside received 105.4 mRem for 1999 and the badge inside his 
home received 66.2 mRem for 1999. 



Picture#S- The stone trap. 

Picture#6 - The dry pond area (looking out from NPI building). 



Picture#? and #8- Collecting soil samples from the rock bed within the 
dry pond area. 



p • 

Picture#9- View of the railroad, looking toward Neutron Products, Inc. 

Picture#10 and 11- Old drainpipe that extends under and next to the 
railroad. 



MARYLAND STATE DEPARTMENT OF HEALTH AND MENTAL HYGIENE 
RADIATION LABORATORY REPORT 

(410) 767-5537 

;AMPLE SOURCE: ~Nc::.P.,I_.:::I~N~C~·-------- COLLECTOR: A. JACOBSON 

=OLLECTION DATE: 4/30/97 RECEIPT DATE: --:.5,_/ 2::.L-;/ 9~7,__ __ _ REPORT DATE: 5/22/97 

LAB. NO. 

1852 
1853 
1854 
1855 
1856 
1857 
1858 

e 

Activity (pCi/gram) 

co-60 

23 ± 6 
8.6 ± 0.6 

< 0.07 
0.18 ± 0.06 

56 ± 2 
19 ± 2 

1800 ± 100 

· .. 

COMMENT 

\ \, ;. .. .., .... ' ~ s 1-1,.-' J"' 
~1}..,\~u,,J- 'P(\..1~¥ -1 1- ~ 
ll ..... ;\1(<> .... ~ ,. __ r~ \-~: b-('t_"'"' ,,... ~ ·~'- . 
CV"~~¥. ~eL ~...; +-H~ r:"''"'"" <".\'~ 
CvH.'h . iJe~,\ '-to .\"t-~ \-<J('(\ f.~~ 
'D'f''-l {';."J. - c .. \"t" \-
o.--, f';......:\ 
c_ th.N' \-'f ~~ leaf/soil (wet) 

e 

Page _1_ of _1_ 

SAMPLE TYPE: -=S~O'""I'-"'L=---------

ANALYSES BY: S. WISE 

A. iCu4 

e 



MARYLAND STATE DEPARTMENT OF HEALTH AND MENTAL HYGIENE 
RADIATION LABORATORY REPORT 

410-767-5537 

~PLE SOURCE: ~N~P~I~I~N~C~·~------------ COLLECTOR: A. JACOBSON 

LLECTION DATE: 4/30/97 RECEIPT DATE: --=..5~/2!<.J/w:9:.....:7 ___ _ REPORT DATE: S/9/97. 

Activity x 10E-06 ~Ci/wipe 

B. NO. WIPE NO. GROSS ALPHA GROSS BETA Co-60 

47 1 1 ± 1 2 ± 1 < 5 
48 2 < 1 < 2 < 5 
49 3 < 1 25 ± 3 35 ± 6 
so 4 < 1 39 ± 4 78 ± 11 
51 5 < 1 20 ± 3 35 ± 10 

·. 

- e 

Page _1_ of _1_ 

SAMPLE TYPE: -!.!W..:.I_,_P.,.E ___________ _ 

ANALYSES BY: S. WISE 

COMMENT 

DESK TOP 
MANIPULATOR (RIGHT) 
STAIRS 
STEP TO LOCKER ROOM 
COUNTER TOP 

e 
~ 



" MARYLAND STATE DEPARTMENT OF HEALTH AND MENTAL HYGIENE 
RADIATION LABORATORY REPORT 

410-767-5537 

SAMPLE SOURCE: ~N~P~I~I~N~C~·----------------- COLLECTOR: A. JACOBSON 

COLLECTION DATE: 4/30/97 

LAB. NO. 

1859 
1860 

-

Activity 

CONTAINER NO. 

NC 1 
MP 

RECEIPT DATE: ---"'5.~-./.::.2~..-/9.:::...7_,___ __ _ 

1-ICi/liter 

Co-60 

1.24 ± 0.04 x 10E-01 
6.3 ± 0.1 x 10E-01 

e 

REPORT DATE: 5/9/97 

Page _1_ of _1_· 

SAMPLE TYPE: ~W~A~T~E~R~----------

ANALYSES BY: S. WISE 

-
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DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
RADIOACTIVE MATERIAL LICENSE 

License No. 

r.i•••ot:r•n !i=ru.il•-"t-S Inc. 
<.2 ·if'! H ~ 1n~ E'.{ -t•ri~n R('-:i< t 
P. ·:t, &··:..>: AS 
D i.·~kt-:-r·;::;. n. f-ht ·; l.dnd :~o;.;:4:~ 

Supplementary Sheet 

Amendment No. 

t I_ Page __ of __ pages 

rn ~···:••t.•L:Ult.~ with M-tryldnd C~...,u·tnP.nt <•f th~ fXNir·::oru:talt ff•()E, lettf:"tZ •l:tt:~'l 7:311'1.-:.·l.'l H. 
1197. "Pn.opi'.JS~l R~;NiS'="'l ~-T·:--val fc,r r~o?.~1tr0tl Product.s, Inc. fNP! • Cuurtyard Eh•::h.•3tl.Lo?", 
~nJ F•,bL,_ury 1:2:., 1997, "Revised .~rfi?ncy Approval foe Cc~ll."t:ydrd Encl<.'sur~" and ~ttrc.n 
Pro Iuct, Inc-:. tNP!) letter ,_\3.tl?fi f';:ot'..)11tarJ 7, · 1997, C(lf").di tion U of Padioacti VI!" Mat~rie:'tl 

Li•.::'='O;:;e r.iaHb?.t: t-f>-.31-0~S-<ll is ~Yr:?r•.'Ed as f•)ll(;W.Sz 

C:nt it. NPI cat{.J. i.~"<s with Parat_n.·.:tJ,.:m~ .3. 8 and S of ttl.-. Stl(.l.tlati(n .md Set.t.lem:oo.t A<Jr~~t. 
i.n. . .::.lti'Jhl(J b1t not limited ro having dl1 arproved plan for .-.~ff-sih: shipllffit of z.·adioacr:ive 
nato.:-r:ial ·.~::;!"e md ckc.mr'i~skJf1irr:J. NPI'.:; P')SSE"S3ir)('l limit for d:z.-v 5tor<¥.JP. ')f r;a(li•>'i•:tiw· 
mat""'ri.ctl ....asl:'e i£r limi.tt:'fi t.) 800 •:1..u:-i·~s. 

t...,"··i:f'!·~i.r·e; 1~~. t<'l~·4-:-" 

Date ----------------------

fpUf 
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DEA-L 1 (supp) (11190) 

. .......... ..... 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM MANAGER II 

/ 

* __,__ _________ .J 
; "' } ~; . ; 
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DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
- RADIOACTIVE MATERIAL LICENSE 

Page 1 of 2 pages 

I License No: MD-31-025-01 Amendment No.: 44 CODE 02305 

/ Neutron Products Inc. 
[ 22301 Mount Ephraim Road 
! P.O. Box68 

Dickerson. Maryland 20842-0068 

1 
In accordance with letters and attachments dated June 30, 1999, March 15, 2000, April11, 2000 and June 7, 2000 

· Radioactive Material License Nwnber MD-31-025-01 is amended as follo'WS: 

Condition 21A to read: 

' The compaction of radioactive waste prior to storage or disposal is approved by the Department in accordance with NPI 
procedure titled, "Radwaste Compaction Start-up Protocol", Revision 0, dated June 7, 2000. RHP approval for NPI's use of 
t'-:~ commercial compactor is contingent on the following: 

1. All compaction of radioactive material waste generated at NPI prior to August 24, 1999 shall be labeled as old 
radioactive waste. This radioactive waste shall be disposed of by NPI prior to August 24, 2004. 

2. All other compacted radioactive waste shall be disposed of in accordance to License Condition 21B and specific to those 
dates that waste was initially generated 

3. Each container of compacted radioactive waste must bear a durable, clearly visible label identifying: 

(i) The _container identification number; 

(ii) The date the radioactive waste was generated; and 

(iii) The date of compaction. 

If a compacted container includes radioactive waste generated after August 24, 1999 and has different dates of waste 
generation. NPI will use the oldest date of generation to establish a shipping date. 

). NPI shall not mix in a container compacted radioactive waste generated prior to August 24, 1999 with compacted 
radioactive waste generated after August 24, 1999. 



! 

. 
License No: MD-31-025-01 

Neutron Products Inc. 
223 01 Mount Ephraim Road 
P.O. Box68 
Dickerson, Maryland 20842-0068 

DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGIC~L HEALTH PROGRAM 
RADIOACTIVE MATERIAL LICENSE 

Page 2 of2 pages 

Amendment No.: 44 CODE: 02305 

· Condition 3 7 to add letters with attachments dated June 30, 1999, March 15, 2000, April 11, 2000 and June 7, 2000 
regarding NPI's use of the S&G Enterprises, Inc., Model 55AR-HY RAM FLAT Compactor. 

.. 
FOR THE .MARYLAND DEPARTMENT OF mE ENviRoNMENT 

June 13, 2000 

Roland G. Fletcher 
Radiological Health Program Manager 

(!,t£; ~/;5/J.ccc 
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DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
RADIOACTIVE MATERIAL LICENSE ~ ,..._.. ·--- . ~.. ....-:;, 

l 1 Page __ of __ pages 

- Ucense No. ti)-31-0.25-01 

Neutron f.ro:i.tct-.s Inc. 
22301 fwblu1t .E'.[.tl.ridlll Roa:.i 
P.O. Box 68 
Dkkerson. M:tryland 20842 

Supplementary Sheet 

Amendment No. ~ il.f 

In acchrdance with letter dated July 10, 1996. Radioactive M!terial. License r-turber 
r-1).-31-025-01 is amenJed as follo\lo'S: 

C<;JY.JitiQG....ll to ad1 letter dated July 10, 1996 authorizing the exchange frequency of 
monitoring dosirreters to ~erly. 

·---.~ 

July 16, 1996 
Date---------------· 

)EA·L 1 (supp) (11190) 

'! /;., lot. .,ucol/t. 
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FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM MANAGER II 
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Pursuant to the Maryland Radiation Act, and in reliance on statements and representations heretofore made by the licensee, a 
- license is hereby issued authorizing the licensee to receive, acquire, possess and transfer radioactive material listed below; and 

to use such radioactive material for the purpose(s) and at the place(s) designated below. This license is subject to all applicable 
rules, regulations and orders of the Maryland State Department of the Environment, now or hereinafter in effect and to any 
conditions specified below. In ao::cordance with awlication dated August 01. 1994 with attac-hrrents 

and Der.>art"m=-ntal revisions. Radioactiv~?. rraterials licffis"" f:t?.-31-025-t'll is r""DP'I•..,..j jt-s erit-ir,..t:' 
- LICENSEE 3. License No. 

1. Name;~-'- Neutron Products , Inc. 
1 

' 22301 Mt. E{;hraim Road 4. Amendment No. 

2. Address p · 0 · Box 68 
Dickerson, Mar(land 20842-0068 5. Expiration Date 

6. Radioactive material (element and· mass 
number) 

A. Cob.-llt-60 with snall 
quantities of activation 
prcdtcts from irrp.tri ties 

. in ~capsulatioo lTBterials. -! ... ,. 

B. Cobalt-.;o. 
. . ~,. ... 

7. Chemical and/or physical form 

A. 1Sealed sources, singl~ 
or doubly '91lcapsulated. 

2Stellite bearings 
and axle rods rn::>unted 
in stainless steel 
comers sheared from 
the top '3rld of ~ 
control rod asserrbli~s . 

B. Sealed Sources . 

c. Sealed sources (3M 

rrode ls 6D6C) . 

43 

Januarv 31, 2001 
8. Maximum· amount of radioactivity which 

licensee may possess at any one time 
A. 2,000,000 curies. 

I 

. ' 
\ ' 

. ~·. 

.. 
' 

B. No source to exceed 10 
curies; total 30 sources . 

C. 6 sources tot.al; No sour~e 
to exceed 14 millicuries. 

' 

\ 
. ' 

9: Authorized Use ·, . 
.. -... -

..... "' 
~ 

~ 
! 

) 

r 
-~ 

.·-~. 

- .!£ ·. 
( 

\ 
/ . . 

I 

I I 

1 
{ ~ . ) .. .. .. 

' I - \ -
' i 

I 
I 
J 
! 

! 
......... 
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..Scense No. t-£>-31-025-01 

t;. F.adh.~cti ve naterial 
element & mass number: 

'" \ 
D. Cesium-137. 

/ 

5-.-·Any radi~"'8ctive naterial of 
atcmi.c nurrbers 3 to 92 as 
activation prcdlcts . 

. ..;~ 
·=- Nt.y rdoacti ve naterial of 

~t<'fftic ... numJer 3 to 92 except 
. special nucl~ nate-rial. 

~ Y- r 
~ 

.. · 
. ,. :.:•tt<•. 

; . <;obal t: .... r;o . 

t 
...... 
~,. 

i~ 

........ 
' 

\~)t.f .• ". -: 
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Supplementary Sheet 

J Amendment No. 
43 

7 . Olemie:al arrl/or 
t:nysiCal. form: 

D. Sealed source (U.S. 
~clear irradiator 
rmdel Gl SAl • 

E. Encapsulated the!:nal 
· and flux- m:nitors. 

F. Seal eel ~curce!S. 

G. Sealed source in 
AECL GamrB Cell 220. 

-

\ 
8. H:!xim.un aroount of radioactivit 

wuch licensee may wssess at 
any oo tine: 

D. 475 curies. 

' :, ... 
E. No DDre than 10 millicuries e!J . 

· .-radionuclide: total 1X>Ssessic 
100 millicuries. 

-·· . .... . . 

F. No source to ·exceed me .. 
millieurie; total PQsf:ession 1 
millicuries. )'~~~·~· 

~.,~;,~ 

G. 2,000 curies .. 

\ 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date ___ ..:...._ ___________ _ 
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tkense No. 1'1'-31-025-01 
Amendment No. 

43 

q. .~uthorize<i use: 

.,... 
t' .u 

,. 

A. 'Manufacture of st:~~ial form ..;obdt-60 sealed sources. Sealed source fabrication 
and nanufacturing op?rations shall be cood.!cted qnl,y in the hot cell. (tleratic-ns 
involving. bare cot-alt-60 shall be perfo:rtred in the hot cell. Sources distril::::uted 
shall rreet the C"ttrr8flt .1-\nerican National Standards Institute (ANSI) standard. The 
rE"ceipt of unencapsulated cob:\lt-60 is not p:-rmitted. 

tnte SOltrc~ fabricaticn process permits the resroval of an encapsulation to create 
a newly encapsulated source and the encapsulation of cobalt-60 as waste. ' 

1Rem.:.val of encapsulation arrl nelting of unsealed cobalt-60 to fabricate solid 
slugs containing up to 12. ooo curies per slug. 

1Pa<..U•:>active S('.,trrces distri~tted by NPI shall be doubly encapsulated. according to 
.. spe-cification authorized by the registry of radioactive source and device sh~1: 

numbers MD-47451085 and MD-47451095. 
'H-1:1 . 

~esearch ahd developl18lt. irradiati~::n in the nain pool, canals; arrl hot cell of 
materia). other than explosives, food, or naterials W'lose degree of flamrebilit.y 
hazard exceeds specification 0,1, or 2 of the National Fire Protection 
Association's fi.te Pr~~~ardous MateriqJ,§ (latest publishEd 
editicru. 

lRadioactive naterial authorized in Item 7. af 2.) is for possession and storage 
only. No ad:iitional receipt of stellite is authorized. 

B. For use in attenuation studies and as calibration' sources. 

C. Instrument calibration. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date-----------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 

t.-•~.·,i:~·: 
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D. Pn:~S~3sh:n .:\fi.-1 .::1:-c·rage coly until 'lis~sed \)f as ~ste. 

-~.-

Page _4_ of __ 3!),ages 

E. F•:rr rE>m:">val of -::onpc.nen.ts from surveillance capsules and di.striootion to authprized 
1 i.c.:.ns~s in a.-:-cordance wi. th l~tt~rs dated AtK]Ust 2, 197'7, 0:-tober 12. 1977, ani 
(ctot-:-r 18, 19'77 . 

f'. Ca.libr-3.tioo 3ntt.rces. 

G. P0ssessicn and :3tc•rage only. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date-----------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 
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10. 'Ihe authorized place of use is the licensee's a<Hress stated in Item -2. 'Ihe ·licenzet? 
nust notify the Radiolcgical Health Program 30 days prior to vacating a pernanent use 
d<::Uress as is r'3qlired by Section D .1301 of o:HAR 26. 12. 01. 01. 

11. A. The radiation prot.ecticn proqrarn shall be under the supervision of Jeffrey D. 
Willians. 

8. F.adioacti ve naterial shall be used by, or under the supexvlSlCll. of Jeffrey D. 
Willians, Jeffrey W. Corun, Donald S. Franklin, James R. Dem:>ry. Jacksoo A. 
Ranschoff. Dale L. Rew, ardlor Harvin '1\lrk.anis. 

12. A. Upon receipt or transfer of sealed sources in items 6, 7, arrl 8 line A, the licensee 
shall perform le~k testing in accordance with NPI proced.&res ~3 and current ANSI 
Starrlards. In lieu of cond.lcting six ( 6) rronth leak tests oo the above sources , 
the licensee may use radioactive wster ccncentration to evaluate ttte radioacti,ye 
naterial leakage fran sealed sources W'lile stored in the main poOl or canals . 
Sanples sh<JJ.l,)?e analyzed daily. If the radioactive material ....ater coocentration 
in the pool exceeds 5 x 10"4 microcuries per milliliter, then the licensee'3 
docum:!nted evaluatioo sha.Ud incltrle the following: 

,._,. ( 1. ) .!In evaluation to determine if the increased pool water concentration is the 
result of leakage frcm sealed sources stored in the pool. 

r 2. ) If leakage of SOJrees is detennined, describe the extent arrl methodology of 
remediation necessary. 

( 3. l Tile methodology used to retw:n pool paraneters to those levels specified in 
license condition 27 C.1. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date----------------
RADIOLOGICAL HEALTH PROGR.AM MANAGER II 

.J' 
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D. 
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Each sealed source as defined in i terre 6 I 7 I and 8, line B, C, D, & F, containing 
radioactive material, shall be tested for leakage and/or cet1tamination at intavals 
not to exceed six ( 6) JIDOths. In the absence of a certificate from a transferor 
irrlicatin;r that a test has been rrade within six rronths prior to the source 
transfer, the sealed source shall not be used until tested. If the test reveals 
the presence of o. 005 microcuries or rrore of rem:>vable contamination, the 
licensee shall imnediately withdraw the sealed source from use and shall cause it 
to be decontaminated arr.J rep3ired or disposed of in accordance wi t.h Departmental 
regulations. A report shall be filed within five days with the Maryland Department 
of the Fn.viroorrent, Radiological Health Program, 2500 Broen.ing Highway, .Bal tinore, 
Maryland 21224, describing the eq.J.ip1Sl.t involved, the test results, and the 
corrective acticnfs) taken. 

1he test shall t:>e capable of detecting the presence of o. 005 miarocuries of 
radioactive naterial on the test sanple. The test sanple shall be taken frqn the 
sealed source or from the surfaces of a device in Wl.ich the sealed source is 
permanently. RQUnted or stored on Wrlch. one might 49xpect cootandnation to 
accunul.ate. ·· 

Records of leak tests shall be kept in units of microcuries and naintained for 
inspecticn by the Department in the records rO<'C\'\. 

If the test of singly encapsulated cobalt-60 sources reveals tile 
presence of o. 05 microcuries or roore of the rem:>vable contaminatloo. 
the liCElllsee shall inmediately withdraw the sealed source frcm use or 
storage and shall cause it to be delcontaminated and repaired. Records 
of such leak tests shall be maintained for inspecticn by the Department 
in the records roan. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date---------------- RADIOLOGICAL HEALTH PROGRAM MANAGER II 

MOER-L 1 (supp) (11/90) 
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F. If the t.est of doubly encapsulated cobal t-60 or any other doubly encapsulated 
radioisotopic sources reve.als the presence of 0. 005 microcuries or Jrore of 
rem:>vable contamination, the licensee shall ill'lrediately withdraw the sealed source 
fran use and shall cause it to be decontaminated and repaired. Records of such 
leak tests shall be lllClintained for inspecti<n by the J)epartnent in the records 
re>Ctn. 

G. Tests for leakage arrl/or contamination shall be perforned by the licensee or by 
other persoos specifically authorized by the Department, the u.s. ~lear 
Regulatory Cormdssion or another .Agreena'lt State to perform such services. 

13. ewtership, possession, or control of radioactive materials authorized in It.em 
7. A. i 2) incll¥.Ung incidental activation pror:::bcts, &J.l nQ:t be transf~ed to other 
persons, (as "person .. is defined in a:t1M. 26.12. 01. 01·.) except to a licensed burial 
3ite. 

14. A. Neutroo Prod.tcts, Inc. may receive cobalt-60: 

( 1. \ From a vendor W10 has prod.lced ccbalt-60 in a react.or (after awroval of the 
specifications by the Department); or 

( 2. ) Froot ~ teletherapy unit W'len Neutroo PrtJdlcts, Inc. installs a replace.nsnt 
source. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date----------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 

MDER·L 1 (supp) (11190) 
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B. Neutron Pro:i.lcts, Inc. lll3Y not receive cobalt.-60: 

f 1. I lhat i:3 contaminated •,.;ith other isotO(:'.es; other than activation prodJ.cts 
normally present in activated naterials e.g .. (manganese-54) ard received 
frcm a reactor. 

(2.) As dny material cont.aminated with cobalt-60; or 

( 3. ) .~ a sealed source lo>trlch is not received in exchange for a replacement source 
unless prior awroval has been granted by the Radiological Health Program. 
Such prior ~oval rray be granted only after a thorough review of a specific 
proposal that describes the source of cobalt, the total activity anj <Jlanti ty 
involved, other isotopes involved, the proposed use and the potential market 
of any prod.lct thus prodlced and the plan for disposal of' any waste 
'Jenerated. 

,( 
I' 

Date----------------

MOER-L 1 (supp) (11/90) 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM MANAGER II 

,,, ... 



• • 

~ DEPARTMENT OF THE ENVIRONMENT 

RADIOLOGICAL HEALTH PROGRAM 
RADIOACTIVE MATERIAL LICENSE 

Supplementary Sheet 

q 30 
Page __ of __ pages 

License No. 
t-(')- 31-0 2. 5-11 1 Amendment No. 43 

A. A <Jas pn)portimal portal m-.nib:)r eq.rlvalent to th-e Helguson HEI..'"l+-2 capable of 
det.ectin<J 2';00 c\;m at ('(le inch and 5000 (\:m at t.hree inches shall be utilized in 
a location cq:proved by the Depa.rtJreT1t. The m:.nitor shall be used by all personnel 
•Aho exit the Limited Access Area f ''LAA"). They shall rerrain st.ar¥.Ung in the 
sensitive detection zone of the rroni tor for at least t"....-J full minutes. Each pP..rson 
shall expose his/her back, froo.t. right and left sides to the detectors for thirty 
seconds each. Tile m:ni tor shall be naintained and used in a<:cordance with the 
manufacturer's specifications at all times. At a mdn~, this monitor shall be 
inspected by the manuf actllrP..r in accordance with the termg of the Agency ~oved. 
service contract dated septerrber 15, 1989, Agreement #SA/89/1. 'Ihe Jroni. tor shall 
be maintained arrl used in such a nanner as to ensure its ability to accurately 
detect levels of radioactivity of 2500 ~on the hands and 5000 <tm on the W1ole 
body. Tile rronitor. nust be fully operational and kept free from coo.tarnination at. 
all ti.rn9s unless unforeseeable and unavoidable operational problenB arise. Tile 
Departm:mt rrust be notified by telet;:none within me W":Jrkday in the ev~t that the 
portal rn:::ni tor is not operational. The contingency plan describing personnel 
rronit.oring procedlres for use di.I'ing ck:Jwl.tine shall be corrl.lcted as subni.tted in 
referenced letter of May 26, 1989. 'Ihe portal m:::ni tor nust be located in the 
access ard egress area as identified in Att.achm:!nt 7 to plans Sttt:rnitted by the 
licensee oo April 21. 1989. 

8. Background radiation levels at the portal zronitor shall not exceed 50 micro/R per 
h~ unless otherwise authorized by the Department. 

c. 'lbe Radiation Safety Officer shall perform rocnthly evaluations of the portal 
roonitoring area. the use of the portal m::nitor by enployees, its functioning and 
the r¥.ti.ation safety traini~ of etft'loyees. and sut:rni t rn:::nthly r~rts to the 
[)epartlrent based upon such evaluations. 'lhese reports shall include the review of 
incidents of radioactive contamination above 22, ooo c%m detected en perSOilllel. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date----------------

RADIOLOGICAL HEALTH PROGRAM MANAGER II 
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16. A health P'tysics consultant shall be retained by the licensee. '!his consultant shall be 
retained subject to the a_wroval of the Department concemi~ qualifications. Th.e 
licensee shall be deem9d responsible for any failure of the consultant to subni t rep:>rts 
or perform req..tired evaluations and analyses. Th.e health P"lysics consultant shall 
perform. rut not be limited to, the following functions: 

A. sutmit roonthly evaluations to the Departrrent regarding the health J;hysics/radiation 
safety status of the facility as it relates to on goi~ and future operations urrler 
this license. M:nthly reports by the licensee's consultant shall be subnitted to 
the Depart:rrent by the last day of the next calel'ldar tronth. Such evaluations shall 
be in accordance with NPI letter dated January 13, 1995 and RHP letter dated 
February 9, 1995. 

B. Ensure that the P.Ortal roonitor is properly installed and naintained; 
I 

C. Oversee the maintenance of the p:>rtal monitor area as req.ri.red in order to assure 
that background radiation levels do not exceed SO micro/R per hour; 

D. Oversee and evaluate the RSO report in Item 14.C and subnit this evaluation to the 
k}ency as part of Item 15.A. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date----------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 
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17. A ftul-time train~l health physics technician or full-time equivalent health· physics 
tectlnicians shall be rf3tained subject to the a~val of the Departrrent coo.cemiiXJ their 
cp..aalificaticns. 1he licensee shall naintain a log Wrldl t:b:unents the w:>rk of the health 
t:nysics technician. 'nle health ~ysics technician shall perform the following functioos: 

A. 

B. 

c. 

D. 

curing "WOrking hours the technician shall ensure the proper use of the portal 
m::t1itor, han::i-held frisker ar¥1 any other devices enployed to detect levels of 
radioactivity present oo persoos or items WU.dl exit the LAA; 

Ehsure that all persons log in and out upon entering and exiting the LAA: 

Ensure the proper use of han::i-held friskers by all persons ~o incur levels of 
ccntaminatioo detected by the portal rooni tor; 

Report inmediately to the Radiation Safety Officer any ccntaminaticn levels above 
10,000 q:m Wtidl are detected by the portal narltor, or if the portal m:>nitor is 
inoperative, Ul'der e<:ntingency m:ni.toring procedlre date [p.&t date in license). 
In the event that cootaminatioo. is detected al:x>ve 22, ooo ~ such incidents nust 
be evaluat.ed by the RSO and nust be reported to the Department in m:nthly reports 
subnitted to the Department by the health s;hysics ca1SU.ltant. Evaluations of s:udl 
incidents of ccntaminaticn detected sh.all inclt.de the naree of the person 
cattaminated and the activity of cattarn:inaticn detected. 'Ihe Department shall be 
notified within tw:> hours concem.ing all ccntaminations aOOve 50,000 <ttn ~ich are 
detected by the portal roonitor, or if inoperative, l.ll'der contingency m:::nitorin:J. 
During non-w:>rk hours, call ( 410) 243-8700 and ask the ~rator for "Radiation 
Assistance." 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date----------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 
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E. Doa..ament, for evaluation by the RSO all sources of radioactive contamination t">f 

employees in ~xcess of 22,000 dpm. 

f. Coodlct radiation surveys within the entire facility in accordance with doct.Jrrented 
pr~s set forth elseW'lere in this license. 

G. Corrl.tct water sarrpli.B1 of the nain s~ce pool, canals -and waste water generated 
in the LAA in accordance with NPI 's d:>cumented proced.tres set forth elseW1ere in 
this license. 

H. Cordlct radiation surveys of soil and water contamination levels in accordance with 
NPI's plan titled, nEhvironmental SUrveillance Plan", Proceriare R1004, July 6, 
1989, for the surveillance of radioactive contamination in surface ard grourrl 
water at the plailt's l:xxn:3ary and within a one kilcmeter radius of ~ licensee's 
facility. 'Ibis plan shall incltrle tut not be limited to a decontaniination plan, 
a sct"ledll.e for renedial action and contingencies for obtaining access to private 
dwellings and coomercial prcperty. 

I. Cordlct radiation surveys of all persoonel, VE!hicles, Eq.tipnent, and persooal 
belongings exiting the gate of the courtyard area in accordance with the limits 
specified in Ccn:U.tion 13A of this license, NPI Procecllre R 1011, and U.S. 
Department of Transportation Regulations. 

18. following any detection of contamination by the portal rron.i tor, han:3-held friskers 
ca()able of measuring levels of radioactivity as lCM as 500 cpn shall be used to detect 
the precise areas of ccntamination.. ~ disco~ of a level of cootamination at or 
above soo cpn, contaminated individ.lals nust be pr~ly decontaminated to a level as low 
as reasonably achievable and rem:aitored. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date----------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 
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19. A. NPI shall naintain an established "clean room " 14\ich shall be operated and 
tTBintained so that radioactive contaminatica shall be lindted to less than soo ~ 
per 100 art snearable, rem:>vable contamination on any surface area. 1he clean room 
shall be l()("...ated illlll3diately inside the entrance door to the LAA and shall provide 
storage space for all street clothing and eq.lipnent Wrlch. shall not be 1.«)X''1 or 
transported into other areas of the LAA.. 

B. Any clothing "--m outside the LAA shall not be "--m in the LAA except in the clean 
roan. Ccaversely, any clothing wom in other areas of the LAA shall not be tnt>m 
outside the area. SUdl clot:hinq nay be worn in the clean room if a thorot9'1 
frisking of a persoo. detects no ccatamination in excess of 2500 qm on the hands 
and 5000 ~ en the ~ole body. 

. / 
c. An NPI racrlan inspection plan shall be ccn:lJcted in accordance with NPI 's "Rarrl:m 

Inspecticn Program" revision dated Hay 14, 1993. 

1 . F.adl docurented rronthly inspection shall be C001?leted by the seCor¥1 week of 
the next rronth. · 

2. Q.Jarterly inspectlcns shall be docunalted arXI available for RHP inspect.or 
review w1 thin six { 6) weeks of the en:! of eadl calerdar (J.larter. 

' 
D. All tools, containers, materials. e<J.lir;::ment and facilities in the restricted area 

9hall be maintained in a clean, orderly nanner and properly identified to prevent 
unnecessary risk of persc:xmel contamination or injury. Radioactive contaminated 
naterialfs) not properly maintained shall be declared W!Ste and properly disposed 
of accordingly. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date----------------
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20. nte licensee shall maintain and i.nplernent a detailed Radiation Safety Training Program 
as awroved by the Departnent. At a mi.ninum, this Program shall provide, en a q.tarterly 
basis, training sessions provided by the Health Physics Consultant to all errployees \obo, 
•..mder any cirCUfi'Stances, may have access to the LAA. Atterrlance at such training 
sessions shall be nendatory arrl documented. 

21. A. 'nle carpaction of radioactive '~oeste prior to storage or disp:>sal is prohibited 
unless the Department awroves of a plan subnitted by the licensee for cadlcting 
this activity in a safe manner. 

8. Within 90 days from the issuance of this license, NPI shall sutmit to the 
Department for ~oval a ccnprehen.sive plan for disposal of all low level 
radioactive '-'18Stes in accordance with the followirq: 

.. ~ 
( 1 . ) M.y radioactive waste st.oraqe, either tenporary or loog tenn shall only be 

located in the LAA with the only exception bei.nq t..he ~ \>aste water 
.storage tank. Waste storage not in the nain pool/canals shall not exceed 
a period of tw:> ( 2) years. Waste storage in the nain pool/canals shall not 
exceed four ( 4) years from date of placent3nt in the pool. 

( 2. ) Radioactive 'ltBSte inventory not in the 118in pool/canals shall not exceed 600 
curies ar¥:1 not rrore than 200 rubic feet at any me time. Radi.oacti ve W!Ste 
inventory and any waste like materials ·at NPI located in the nain pool/canals 
shall not exceed sooo curies. 

( 3.) All radioactive t,>~Ute nust be identified and dated as to Wler1 generated arxl 
cootainerized. 

( 4 . ) All radioactive '-"SSte shi{:fta'lts shall be c:at"pOsed of the oldest W!ste first . 
FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 
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( 5 . l Copies of radloacti ve waste shiptent records shall be provided to RHP and 
Hazardous and Solid waste Manag'em:!nt Adninistration within 14 days of 
shipnent dates. 

f 6. ) Procedlres for radioactive W!lSte han:lling, packaginq arrl transportaticn nust 
incltrle personnel arrl eq.tiplBlt that will be used. 

Failure to meet this sdled.lle may result in the possessicn arrl storage of radioactive 
naterials mtil actual shi.pnent schechles are net. 

22. A. Envirormental thenrol\..11\inescent dosineters ('l'U>s) shall be placed at the facility's 
bourrlaries. SUch dosimeters shall be affixed to existinq boundary structures 
(i.e., wall or fence) ard shall be replaced ca a IIOlthly basis. Dosimeters shall 
be placed a R1lXinun of cne l1.nired teet apsrt alonq eadl boundary s~. 'lhe 
boundary radiatioo. exposure limit shall not exceed 500 millirem per year at any 
point. 

B. Evaluation and remediation of unrestricted areas, drypcn:l arxi ground areas 
surrounding the facility shall be carl.lcted in accordance with NPI proced.lre "R 
1004" titled "Neutrcn Prodlcts, Inc. - ~virot'llll!ll'ltal Surveillance Plan" dated July 
6, 1989, 1be criteria for acceptability of cobalt-60 contamination of groun:::J areas 
are: 

{ 1 . ) !he garma exposure at one ( 1 ) meter above the grourrl surface shall not 
exceed 1Q ndcroEVhr above backgrourrl for an area greater than 900 sq. ft. an:1 
shall not exceed ZQ mic:roRAlr above backgrOUD1 for any discrete area (i.e. 
less than 900 sq. ft.). 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT, 

Date ------------------------
RADIOLOGICAL HEALTH PROGRAM MANAGER II 
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( 2.) 'Ihe concentration limit for cobalt-60 soil contamination is a picocuries per 
gram above backgrounl for an area. All soil exhibiting levels of 
radioactivity in excess of the above, W"lerever found, shall be rerroved am 
properly stored/disposed of as radioactive waste by the licensee. Th.e 
Depa.rtrcalt shall be furnished with doculrentation of the discovery, survey 
dates and disposition of such radioactive naterial found off-site on a 
IYalthly basis. 

C. A floor radiatioo !falitor of a type at:t%0Ved by the Depart:m9nt shall be used on a 
weekly basis to detect surface levels of radioactive contandnaticn en all surfaces 
within the facility outside of the LAA. 'Ihe liCEilSee shall naintain records 
regarding the use of this tronitor, the contamination foun:J am any decoo.tamina~ion 
perfomed. 

23. Licensee shall, with enployee permissicn, condlct or cause to be ccn:il.cted ~loyee hare 
and vehicle surveys en an annual frecpency, utilizing NPI procedlre "G.lideline for NPI 
Home Contamination SUrvey" R-8010 dated June 29, 1988. 

24. NPI shall establish. a records room in an unrestricted area within 90 days from the 
· issuance of this license. 'the records in this roan shall be inclusive of rut not limited 

. to legible copies of all health ~ysics records, copies of bouB:i logs, IRC and Radiation 
Safety meeting, radioactive wsste inventories, surveys, environRI!ntal surveillanee 
records, pool/ canal coodi tions, radioactive naterial inventories, plant an:1 perscanel 
radiation incidents, cal~tions performed, source melts conducted, personnel 
rooni toring, NPI policies, proceciJres and drawings, an3 errployee training and exposure 
records. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date----------------
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2 5. NPI shall perform and docllnent a radioactive naterial inventory w1 thin 90 days of the 
issuance of this license. 'Ihereafter these inventories shall be perfoi1119d en a six .rronth 
basis (January and July eadl year) for review by the Department. 

26. NPI shall develop and issue within 90 days of the issuance of this license for Jqency 
an;xroval a procedlre specific to the clean-up of the cell following a cobalt-60 melt. 
Th.e procedlre shall inclu::1e at least the following: 

27. A. 

A. Pre-entry cell dose-rate assessments. 

B. Hot cell persormel entry re:pirements. 

c. LAA health s;:hy~dcs req.rlrenents. 

D. Methods of radioactive ~ste harrllinq and renr:wal. · 

E. Management oversight. 

F". Record keeping r~rements. 

G. Written post melt assessment. 

Conpcnents used bel<M water level in the nain pool and canals t.4rlch W':lUld 
caip:anise the integrity of the radiati<n shield d..tring proceclJres such as 
RBintenance, servicing or source adti.ticn or rei'IPVal shculd be naterial with a 
specific gravity of 1.000 or nore. All tools, va<::ut.an tubing, or 9CJ.lipnent WU.ch RaY 
redlce the shielding provided by the "~ooater, shall be rroni tored for direct radiaticn 
daring introdlcti<n to the nain pool or canals. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date---------------
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All items resroved from the storage pool and canals as well as the area above the 
pool and canals shall be m:ci tored during the source handling or pool opera~ions. 

B. 'nle rrain pool and canals shall be cleaned on an annual basis beginning on or before 
90 days following the issuance of this license in order to rerrove all foreign 
rraterial Wlich accunulates on the bottom and sides of the pool. Any vacuum system 
used for this p.li'POSe shall be equi~ with an in-line filter(s). 'nle licensee 
shall develop proced.lres and equipta'lt prior to performing this operation. These 
proced.lres shall be sutmitted for awroval by RHP 90 days following the issuance 
of this license. 

C. Pool Operating Parameters: 

1. Main pool/Canal water activity must not exceed Sx10~ uCi/cc. 
~ 

2. Main pool/canal ...ater condlctivity must not exceed 10 micro siemens-an. 

3. Main pool/canal ...ater must be within a pH range of 6 to 8 . 
..te-1-

4. Main pool/canal water tefll)erature must ~xceed 95 F. 

Mlen pool/canal water exceed these values for a period greater than 72 hours. all 
operations must cease until '.lolater quality is restored ard maintained at these levels., 

28. A. All LAA facility equipment, controls, piping and filters etc. dealing with RAM. 
shall be clearly labelled as to its purpose or function. 

B. nte licensee shall naintain a log for review by the Department, of facility 
naintenance 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date----------------
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that has been perfomed. "nlis log shall include repairs, replacenent of safety 
eqrir;:ment or tuildirq, plurrbiD;J am electrical equipnent under areas affected by 
this license. 

NPI shall notify RHP in writing a mininum of 30 calerrlar days prior to any melt 
operation. 

NPI shall provide a written plan, within 90 days of the issuance of this license, 
describirq the ccnpany's capability for fire fightirx;J a00 preventioo.. 

NPI shall afford to this hJency at all reasalable tines ORX>rtunity to inspect naterials, 
nadlines, activities, facilities, premises and records p.arsuant to the regulations of · 
Section J 14(a) of Part J. 

NPI shall coodJ.ct Radiation Safety Coomi ttee Meetings as often as necessax/t:ut not less 
than once per calendar <Jj.arter. 'Ihese neetirqs shall be atten:ied by at least the 
Radiation Safety Officer. Health Physicist Consultant, and waste Manaqement Coordinator. 

'!he licensee shall install audible alarms both fo~Mgh and l<M level water ccn:ti.tions 
to prevent overflow of pool/canals ardlor lack of water shielding for sources. 'lbese 
alantS shall be incoqx>rated into truit off-site emergency notification system. Alams 
shall be tested ar¥3 docurrented for operation at least once ead1 caleo:tar quarter. 

'!he nurrber of existirq radiation area m::nitors shall not be redlced withoot RHP aR'Coval· 
arrl all such equir;:ment shall have ~s arrl operable backup inst.rtlnalts on haOO to 
inne:iiately replace any m::nitors. 

NPt enployees shall be rronitored via a Wl.ole body counter at least once annually for 
those individ.lals performing tasks in the Limited Access Area. Ad:Utionally, irxRvid.Jals 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date----------------
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found with internal contaminatioo following an incident of inhalation or ingestion 
of radioactive naterial shall have ad:iitict1al W'l.ole body counting perfoxmad·within 
a tirre period necessary to determine the activity and personnel exposure. 

.~ 36. Financial assurance arrl I'e(;Ord keeping for decoomissicning of the licensee's facility 
shall be cond.tcted in accordance with Section C. 29 of these regulatioos .. , 

37. 

A. 

Except as gpecifically provided ot.herwise by this license, the licensee shall possess arxl 
use radioactive naterial authorized by this license in accordance with statements, 
reprepnt.\tions, am procedlres contained in awlication dated AL.Kjust 1, 1994 and the 
docurnlnts as suJ::mi.tted by the licensee and ~oved by the RHP for safe operaticn of the 
facility. As currently ccnstructed, the facility and eq.dptalt utilizing~ive 
material under this license are considered a part of this license and-any e nust 
have prior approval by RHP. ktll tia1ally, all dlanges in procecilre,t(, · arx'J 
checklists used urrler this license shall be subni tted to RHP for ~i ·am are also 
a part of this license. a::HAR 26. 12. 01. 01. "Regulations for Control of Ionizing 
Radiatioo" shall govern the licensee's statenents in at=Plicaticns, letters or procedlres 
unless these requirements are rrore restrict! ve ~ the regulations. '!he followin;J 
documents are hereby incorporated as biooirq~h:>ry parts of this license: 

1. NPI Sealed Source and Device evaluatioo of NPI radiaticn processing sources 
(February ar.:J March) 1984, and references contained therein K> 474S108S-Z/29/84, 
per ANSI Standard N542, NPI drawing arrl test results. 

2. NPI Fabricatioo arrl Installatioo and TestincJ of Main Storage arrl Canal Transfer 
Tanks Spec. E-4, 8/21/74 with drawings. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 
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3. NPI Fabrication of canal Tank Secticns - Spec. E-2, Rev. 0-1/25, 1974 Asserrbly of 
canal Tank - E-3, 1.174. 

4. NPI SS&D Registry MD 474S1095 Teletherapy Sources - NPII Series 
NPI SS&D Registry MD 474S108S Radiaticn Processing Sources. 

I 
5. NPI Specification Q-1, 6/93 "Q.C. and Proced.Jres for Welded Covers of Stainless 

6. 

7. 

8. 

9. 

10. 

Steel Encapsulated Cobalt-60 Sources" with attachrrent. 

NPI Specification Q-2, 2/73 
Cobal t-60 Sources" . 

"Procedlre for Measuring Radiation C:Utp..lt from 

NPI Specific.ation M-1, 6/93 "Specification for Stainless Steel Test).ftq' , for 
Ehcapsulation of Radioactive Sources." · ' 

1 
NPI Specification P-1, 6/93 "Specifications, Procedlres, and Q.Jality Control for 
Sealed Cobalt-60 Sources." 

NPI Specification P-4, 1/71 "Proced.lre For E'ncapsulation of Teletherapy Sources. " 

NPI Drawings: 
200200 - 3/19/81 - 9/16" x 18" source 
200190 - 7/08/77 - 9/16" x 14" source 
200173fAl - 12/15175 teletherapy source 
200057 - 1/10/71 teletherapy source 

11 . NPI Docl.Dn!nt 1/22/86 - Q.aali ty Assurance Program for Tran.5J;X>rt. 

12. NPI Doculrent 12/4/85 - Q.lality Assurance Program for Tran.5J;X>rtation. 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 
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a:::N)ITICHS CCHriN.ED 
13. NPI letter 7/30/85 - Leaking Picker Sources -repair. 

14. Letter 1/27/89 fran Frederick Melrorial Hospital for facility care of NPI enployees. 

15. NPI letter dated 11/7/90, ad1i tional Hot Cell Work proced.Jres. 

' 16. NPI letter dated 1/22& 29/91 with Onq. No. 120055 Rev. D- "Decon oirea
11 doors. 

11. NPI letters dated 9/25/90 and 12/20/90- Hot Cell interlock and detector. 

18. ANSI Standard N449 - 1974 

Neutron Prod.J.cts I Inc . (NPI) Procedu:es 

TIIU; Revision I 
1. R1001 "Counting Procecl.lres 11 (March 14:, 1977) 2 

2. R1002 II Sanpling Procedu:es 11 (June 7 1 1989) 5 

3. R1003 "Proced.Jre for F.ntrance 1 
~· to and Exit from 

Contamination Control Areas" (June 6, 1989) 

4. R1004 "NPI - F.nvironmental 0 
SUrveillance Plan" (July 6. 1989) 

5. R1006 "Proced.lre for Disposal of 3 
Liquid Waste"fMarch 1, 1977) 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 
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"NPI - Radiation Detection 5 
Instrurrents calibration Proced.l.re" (April 251 1991) 

"NPI - Procedlre. for Reporting 0 
of Radiation and Contamination 
Levels"(May 4, 1982) 

"Procedlre for the Limits for 1 
Decontamination and Release of 
People and Personal Effects from 
Lirni ted Access Area" (January 31 , 1991) 

"Proced.&re for Daily ~rational 2 
Cl.eclrout for Routine M:lintenance 
of the Helguson. Mini HECM Booth t-tlni tor" I 
(October 19, 1989) 

"Procedlre For Clanging Spent 1 
Pool Resin"(April 28, 1993) 

"Proced.lre for Loading and Resroval 1 
of Radioactive Shiwing Cootainers 
from the Main Storage Pool" (February 11, 1977) 

"Proced.lre for Dry Transfer of 1 
Sources from Pool to Hot Cell" (February 11 I 1977) 

-
"General Proced.&res for In-Pool 2 
Source ct:erations" (M!\rch 1, 1977) 

FOR THE MARYLAND DEPARTMENT OF THE ENVIRONMENT 

Date---------------
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14. R2004 

15. NR2005 

16. R2006 

17, R2007 

18. ~2008 

.-··· 

19, NR2010 

20. R2014 

21. R2015 

22. R2016 

"Proced.tre for In-Pool Irradiations" 
(November 26, 1973) 

"Procedtre for Decanninq Cobalt-60 
Sources from Zircaloy TUbes" (February 23, 1977) 

"Leak Testing in the Pool"(February 17, 1977) 

"Calibration of Effective Activity 
by Area Method• ( Jarwary 19, 1979) 

"Procedlre for Placing arrl lhl.oading 
Casks in Main Storage Pool''(no date) 

"Procedlre for Loading arrl lhloading 
NPI Large Radioactive· Shiwing Containers" 
(January 13, 1983) 

"lhloading and ~ of NPI-2~-6 
Teletherapy Shiwing Package at the 
Dickerson Hot Cell"(June 7, 1985) 

"Transportation of NPI-20W:-6 Teletherapy 
Shiwing Package In NPI Vehicle Or 
Exclusive Use" (May 24, 1985) 

"Preparation for Shiprent of the Model 
500 Shipptng Package, Dryloading"(April 26, 1994) 

0 

0 

1 

2 

·' 

1 

1/ 

0 

0 

0 
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23. NR2025 

24. NR2027 

25. R2028 

26. R2029 

27. NR2501 

28. NR3001 

29. NR3002 

30. ~3003 

31. R4000 

_.r~ 

,.;'' 

"Transportation of NPI-m-1 Shiwing Containers" 
(October 1, 1985) -

"Special Proced.lre lhloading Cobalt-60 
Shipnent From Savannah River and Similar 
Authorized Locations"(July 8, 1986) 

"Proced.lre for Entrance to the Limited 
Access Area" (February 7, 1991 l 

"Proced.&re for Exit From the Limited 
Access Area" (June 14, 1989) 

"NPI - Proced.lre for Decontamination of 
AECL/lheratronics Teletherapy Machines" 
(February 5, 1990) 

"Procedlre for Cl.anging Spent 
Pool Resin"(J'anuary 21, 1991) 

"Dewatering, Sealing and Shiwing 
6<>-<iallon Polyethylene "HICS .. 
Provided by <hem-M.lclear SystE!IlB, Inc . " 
(January 22, 1991) 

"Procedlre for Use of the Drum 
Storage Vault"(January 22, 1991) 

"Proced.lre for canal Q:lerations" (October 20, 1975) 

0 

1 

1 

0 

1/ 

0 

0 

0 

1 
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32. ~4:001 

33. R4002 

34. R4003 

35. R4004 

36. R4005 
\~ .• f' 
t' . 

37. R5001 

38. R5001A 
~·-:·• 

39. R5002 

40. ~5003 

.. Procedlre for canal Ehtry"(January 28. 1974) 1 

"tt:xli toring of Water Loss in 0 
the NPI M:lin ~1 arrl canar (Jaruary 31, 1974) 

"Procecilre for M::lni toring 
canal Tanks" (February 11, 1977) 

"Proced.lre for K::t'litoring Main 
Pool Tank" (February 10, 1977) 

"Procedlre for Testing canal arrl 
M:iin. Pool Leak Detection Olannels" 
(February 11, 1977) 

"General Proced&re for Hot Cell 
Operations"COecember 15, 1988) 

"General Procedlre for Hot Cell 
Source ~rations N\ere the Canal is 
Isolated from the Hot Cell" (M!ly 16, 1974) 

"q,ertinq the Hot Cell Door After 
Processin:j Single an:l Double 
Encapsulated Cabal t-60" (July 15. 1976l 

'"~nq Hot Cell Door After 
Processin;J Exposed Cobalt-60"(July 15, 1976) 

1 

1 

0 

3 

1 

1 

1 

'· 
,/ 
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41. R5004 "Transfer of Sources Between 0 
Hot Cell and Canal Tanks" (October 20, 1975) 

42. RS005 "Loading of F.ncapsulated Soorces 0 
in Transfer and Shiwing Containers 
Fran Hot Cell"fNoverrber 26, 1973) 

43. R5006 "Processing single and double 0 
Encapsulated Cobalt-60 Sources" 
(November 26, 1973) 

44. ~5007 "ProcedJre for Processing 1 
-· ., ~ed Cobalt-60"(April 4, 1978) .J' 

_j 
45. NR5008 "NPI - Procedlre for Clanging the 2 

Prlnary Hepa Filter in the NPI 
Hot Cell ventilation Systemn(April 12, 1982) 

46. R5009 "Procer::lJ:re for Testing of 2 
4 .... , ' Iiepa Filter in Ventilation System 

of Hot Cell" ( Febn&ary 17, 1994 l 

.f7. R5010 "NPI - Procedlre for Olanginq the 0 
Roughing Filter in the Hot Cell 
Ventilation System"(April 21, 1982) 

48. ~5012 "cperting Hot Cell Door After 0 
Special Processirv;r ('tleraticns with 
Exposed Cobalt-60M{JUly 28,· 1986) 
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49. R5013 "Proced.lre for the Use and Control 0 
of Radioactive Material in Teletherapy 
Cperations" (,July 29, 1986) 

so. R7901 "NPI - Procedlre for Ehvironnental 0 
,-' Qualification TestingM(August 9, 1984) 

'51. R7902 "NPI - Procedi.I'e for Reporting Defects and 0 
Ncc-coopliance in Ehviroonental 
Qualification Testing"(August 9, 1984) 

52. R7903 "NPI - Proced..lre for Correcting 0 
·_.,_.. Non-contormmces in Radiation Testing" . "t: ... 

(August 9, 1984) 

/ 
/ 53. R7904 "NPI - Procedlre for Retenticn 0 

of Oocun'l!nts pertaining to 
EhvirOI'li1Bl.tal QJalificatioo Testing" ( Au;Just 9, 1984) 

..... ').. .. 54. R7905 "NPI - Procecilre for Analytical 0 
Methods used in Radiation Testin:J" ( Au:}ust 9, 1984) 

'55. R7906 "NPI - Procedlre for Correcting .0 
Non-confontBD.Ces in the Quality Assurance 
Plan for Ehvironmental C\.lalification Testing 
or Any of Its !Irplenenting PrOCE!dtres" 
(August 9, 1984) 
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56, R7907 

57. R8010 

58. 51 

~: ·~· ·, 59. PR 001 . 

60. PR 002 

'· 
.f. },; .. 

61. PR 003 

62. PR 004 

"NPI - Procedlre for Control of Documents 
Per+~inLng to Ehvironmental Qualification 
Testing" (August 9, 1984) 

"GUideline for NP! Hate E)fployee 
Contamination SUrvey• (JUne 29, 1988) 

"Special Proced.lre for Rerooval and 
Encapsulation of Failed and Other 
Selected Sources fran Water Storage Facilities• 
( .. Tune 24, 1977) 

"NPI. - Program Radiation Protection 
atployee Exposure" (June 30, 1983) 

"NPI - Radioactive Respiratory Protection 
Program and Inplernenting Proced.lre RP-o1" 
([)ecent)er 28, 1989) 

"NPI - Requirements for the Documentation 
of Evaluations of Radiation Exposures" 
(October 10, 1980) 

"Stq:pleinental Training Program for 
Radiation Protection Participants" (July 6, 1989) 

0 

0 

0 ~·· 

~~~ 

,. 

3 

7 

1 

1 
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Neutron Prodlcts Inc. Drawings 

1. Location of Dickerson Site, Dr,.q. 1 No. 120042, dated June 11, 1979 •• 
2. Layout of Dickerson Facility, Restricted Area, Orv.g. No. AL-120086, 2 sh~ts dated 

JUne 17, 1991 

3. Layout of Limited Access Area, [)rl,.g. No. AL-120084, 2 sheets dated JUne'-l''?-;-;..1991 
I . 

4 .( ~nation Control Zones in Lirni ted Access Area, Dnq. No. AL-120085, i' sheets'·. 
dated June 17, 1991 ·--1- . ·-f. • . . 

.. ·- ... -~~~~---
~ieldi~ Water Systerrs, Dr,.q. No. D-220036, Rev. B. ~ted July 10, i 991 ' 

6. . Limited Acc~ss Area Safety Circuits, Drw}. No. N-180012 dated July 18, 1991 

. - Pool & canal Layout, Dnog. No. N-1210055, 2 sheets Rev. E dated June ZS, 1991 

:t. 1Jt8 ~) Drum Sto V. ult ~..... No N-220033 dated e~errbe 28 1994 , \.· .. . rage a , ....... ""'=' • • """'t:'" r , 
A ... ~ .. 

c ••. :~ 9. Resin Storage Vault, ~· No. A-220034 dated Septerrber 29, 199-4 

·' 
_;- -~1~ ~ Hot ~11 Exhaust Filtration System, [)r..q. No. D-220037 dated J'Un~ 26, 1991 

11. Area ~tor Locations, Dn<g. No. 220035-N Rev. B dated June 21, 19~~ 

12. Location of Ehvir6rlrrenta1 Test Wells, Dnq. No. AL-1200~7 Rev. B da,~ ~ 17, 199 
6r r ;-: .·· 
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